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TKA Time Weighted AverageTWC Texas Water CommissionUses Unified Soil Classification systemUSDA United states Department of Agriculture
USSS United States Geological Survey
VOA volatile organics analysisVoc volatile organic compound
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"The u se i n this do c umen t of any c i ta t ions or r e f e r e n c e s to U . S .
EPA , o r o t h e r , formu lae , s t ud i e s , do cumsn t s , c l a s s i f i c a t i on s
and/or conc lu s ions ( co l l e c t i ve ly , "wr i t i ng s " ) i s not to be
con s t rued as approva l of , or agre emen t w i th , such wr i t i ng s or the
r ea son i ng , rat iona le or methodo logy upon which they are b a s e d , jy
Keys tone Env i ronmenta l R e s o u r c e s , I n c . , i t s emp l oy e e s , a g e n t s ,
r e p r e s e n t a t i v e s and/or c l i en t s , unless approval or ag r e emen t i sspec ia l ly s t a t e d . "
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EXECUTIVE SUMMARY

Introduction
Koppers Company, Inc., retained Keystone Environmental
Resources, Inc. to perform a remedial investigation at the
South Cavalcade Site located in Houston, Texas. The
purpose of this investigation was to determine the
presence , nature , and extent of possible contamination at
this site in the ditch sediments and surface water,
surficial soils, subsurface soils, groundwater, and air.

Nature and Extent of Problem
The South Cavalcade Site was first recognized by regulatory
agencies (EPA and TDWR) in 1984, as a result of a preli-
minary geo technical and contaminant survey performed to
assess the suitability of the site for a proposed METRO
vehicle maintenance yard and transit station. Sampling and
analysis of on- site soil, sediment, surface water, and
groundwater during the preliminary survey indicated the
presence of polynuclear aromatic hydrocarbons (PAH) . As a
result of property deed research, Koppers Company was
identified as the former site owner and was listed as the
Potentially Responsible Party ( PRP ) . The site was
subsequently incorporated into the National Priorities List

for investigation and possible remediation.

The Remedial Investigation revealed that the site has a
78-year history of industrial/commercial use. From 1910 to
1962, the site was operated as a wood treating plant. A
coal tar distillation facility was operated from about 1944
to 1962. Since 1962, the site has been occupied by several
trucking firms. The primary environmental concerns of the
site are relative to the former wood treating and coal tar
distillation operations, in which creosote and various
metal salts were used in the wood preserving process.
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Creosote is a mixture composed primarily of PAH compounds,
and generally is comprised of the middle fractions (e .g .
naphthalene, acenaphthene, methylnaphthalene) and heavy
fractions (e .g . pyrene, chrysene, ben2o(a)pyrene) of coal
tar distillates. Creosote is characterized by low vapor
pressure, low solubility, and density greater than water,
although the various PAH constituents range from less dense
to denser than water.

The metals used in wood preserving processes typically
consist of salts or oxides of copper, chromium, and arsenic
(Wolman sa l t s ) . Historical site maps indicated the
presence of Wolman salt tanks and zinc chloride tanks at
the South Cavalcade Site. Lead was incorporated into the
list of indicator inorganics along with copper, chromium,
arsenic, and zinc although soils analyses during the Reme-
dial Investigation indicated that lead is ubiquitous to the
site area. The salts and oxides of these metals are gen-
erally characterized by relatively high water solubility,
and their health effects to human and animal life varywidely.

The Remedial Investigation did not identify major source
areas of creosote or wood-preserving metals such as
oil-filled dip pits, buried tanks, or creosote-saturated
soils. Past sources of creosote and wood-preserving metals
were apparently removed during subsequent construction of
the current site buildings and paved areas. Residual
creosote tars and oils remain in two primary areas of
surf.iciaJ. soil (6-ft depth) staining, located in the
northern and southern portions of the site. The total area
of surficial soil staining at the site is about 5.5 acres,
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and includes about 1.5 acrss of surface soil (0.5-t " t depth)
staining where tars are observable at the surface.

Combined evaluations of subsurface soil and groundwater
quality indicated that the shallow soil and groundwater
media have been potentially impacted by PAH constituents.
The areal distributions of the impacted subsurface media
were categorized into three distinct, conceptual distribu-
tion areas. The boundaries of the subsurface distribution
areas generally corresponded to the locations of the
surface and surficial soil staining areas but with larger
areal extents. The northern PAH distribution area encom-
passes approximately 1 9 . 7 acres, and the southern distri-
bution area encompasses approximately 65 .8 acres, or a
total of about 85 .5 acres. Most of the potentially im-
pacted subsurface media was limited to the site; but some
off-site distribution was noted, primarily to the south and
southwest. The average soil PAH attenuation depths for the
northern and southern subsurface distribution areas were
5 1 . 5 ft and 58 ft, respectively. Groundwater quality
assessment of the uppermost aquifer potentially useable as
a public water supply did not disclose the presence of PAH
constituents above the method detection limits or inorganic
indicators, x^ith the exception of zinc.

Potential future exposure of human and animal life to the
creosote constituents and metals, designated potential
contaminants of concern (PCOC), appears limited mainly to
dermal contact during soil excavation and related construc-
tion activities. Ingestion of impacted subsurface media is
considered unlikely, and inhalation is not considered a
major concern due to the low volatility of the PCOC.
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However , a complete evaluation of potential exposure
pathways and health risks was not performed during the
Remedial Investigation and has been reserved for the
Endangerment Assessment.

Site Location
The South Cavalcade Site is located in north Houston, Texas
near the 2000 block of Cavalcade Street, The site is
approximately 66 acres and is bounded by Cavalcade Street
on the north, Collingsworth Street on the south, and
Houston Belt & Terminal (HB&T) Railroad on the east and
west.

Site. History
In 1 9 1 0 / the National Lumber and Creosoting Company
acquired ownership of approximately 55 acres to build and
operate a wood treating facility. National Lumber and
Creosoting Company apparently operated at the site until
1 9 3 8 when they were acquired by the Wood Preserving
Corporation, a subsidiary of Koppers Company. In 1940 , the
Wood Preserving Corporation became part of Koppers Company.
In 1944 , Koppers Company incorporated and became Koppers
Company, Inc. Records indicate that the site was operated
as a wood treating and coal tar distillation facility until
1962, when the plant was dismantled and the property was
sold to Merchants Fast Motor Lines, Inc.

Oo

In 1962 , Merchants Fast Motor Lines sold the S5-acre tract
to Mr. Gene Whitehead who also purchased an additional 12
acres in 1963 * Mr. Whitehead then subdivided the property
and in 1965, 1969, and 1977 sold portions to the -ollowing
current property owners:
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•V-

Propertv Owner
Meridian Transport Co.(Merchants Fast Motor Lines)
Baptist Foundation of Texas
(leased to Transcon Lines)
Mr. Rex King (Palletized Trucking)

Purchase Date
1965
1969
1969

Acreage
2 4 . 5

8 . 5
2 2 . 5

1977 1 0 . 3
Total 6 5 . 8 acres

Investigation and Observation History
A contaminant survey was conducted in 1933 by Camp Dresser
& McKee, Inc., (COM) to evaluate the suitability of the
site for use as a maintenance yard and transit station for
the proposed METRO-Stage One, Regional Rail System (RRS) .
The contaminant survey included a preliminary evaluation of
shallow soil and groundwater conditions, primarily located
throughout the northern portion of the site, with limited
analytical testing. Results from the study indicated the
potential for localized areas of contamination.
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As a result of the Cavalcade Contaminant Survey Report, the
site was referred to the Texas Department of Water Re-
sources (TDWR). On April 16, 1984 , the TDWR recommended to
the U . S . Environmental Protection Agency (EPA) Region VI
that the South Cavalcade Site be placed on the updated
National Priorities List (NPL) . On March 28, 1985 , Hoppers
Company, Inc. , entered into an Administrative Order on
Consent ( A O C ) with the U . S . Environmental Protection
Agency, Region VI. On June 10, 1986 , the South Cavalcade
Site was included on the final NPL. The South Cavalcade
Site ranks 415 out of 802 final sites included on the July
1987 NPL.

006428



-vi-
Field Investigation
The Remedial Investigation for the South cavalcade site
Included the fol lowing tasks; Geophysical surveying;
Surface Water Characterization; Surface Sediment Character-
izat ion; Subsurface Soi l Sampl ing; Shallow and Deep
Groundwater Investigation; and an Air Quality Investiga-
tion.

Ge_ophysical_ Survey. A geophysical feasibility survey was
conducted at three test site locations to evaluate three
potential geophysical applications: (l) surface resist-
ivity; (2) electromagnetic profiling; and (3) ground-pene-
trating radar techniques. The electromagnetic profiling
method was selected and a site survey was conducted through-
out approximately one-quarter of the site area that was not
wooded or concrete paved. Results of the geophysical site
survey were used to develop a shallow subsurface geophysi-
cal anomalies map to assist in locating soil borings.

Surface Water and Sediment Characterization. Both surface
water and sediment characterization tasks were combined. A
total of seven surface water and sediment samples were
collected during Round 1, and nine samples during Round 2.
Two rounds of samples were obtained subsequent to rainfall
events to eval.uate potential surface contaminant transport.
Analytical testing included KSL volatile and semivolatile
organics, HSL metals, cyanide, and iron. Also included was
surface film analysis for total petroleum hydrocarbons.

O
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Subsurface. Soil S.ampULng.. The initial phase of soil
sampling consisted of drilling a total of 139 auger borings
to a depth of about 8 ft within the unsaturated zone
(vadose zone) . Recovered auger boring soil samples were
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analyzad using photoionisation hfeadspace measurements for
total organic vapors and x-ray fluorescence for metals.
Results of the auger boring sampling were used to construct
a preliminary surficial soil anomalies map for evaluating
the geophysical anomalies and to assist in locating subsur-
face (saturated zone) soil borings.

Following the initial auger boring phase, a total of 82
soil borings were continuously sampled to an average depth
of 64 ft within the saturated zone. Selected soil samples
from the soil borings were screened using photoionization
headspace measurements for total organic vapors, X-ray
fluorescence for metals, and fluorescence spectrophotometry
for total aromatic hydrocarbons (surrogate testing) ,
Selected soil samples from the soil boring surrogate test-
ing program were assigned for semivolatile organic, metals,
and cyanide testing. Results of soil boring sampling were
used to evaluate subsurface soil quality and to assist in
developing a comprehensive groundwater monitoring program.

Groundwater Investigation. During the Remedial Investiga-
tion, 20 groundwater monitoring wells were installed. Nine
groundx-/ater monitoring wells were previously installed
during the Cavalcade Contaminant Survey. Therefore, a
total of 29 monitoring wells are screened into the shallow
water-bearing zone to evaluate vertical and lateral extent
of potentially impacted groundwater quality. A deep moni-
toring well was installed to evaluate groundwater quality
in a water-bearing zone at a depth of approximately 200
ft. A deep monitoring well was also previously installed
during the Cavalcade Contaminant Survey. In addition, two
off-site piezometers were also installed to the deep zone
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to supplement the groundwatsr monitoring wells for evaluat-
ing deep groundwater gradients. Two rounds of groundwater
samples were analyzed for volatile and semivolatile or-
ganics, pesticides and PCBs, iron, cyanide, and HSL metals.

Air Quality Investjgation. Air quality samples were col-
lected at one upwind and two downwind locations on three
consecutive days. Both particulate phase and vapor phase
organic compounds were evaluated for EPA Method 604 pri-
ority pollutant phenolics and EPA Method 610 polynuclear
aromatic hydrocarbon (PAH) compounds.

A Model 2 133 Windicator portable wind indicating system was
utilized each day to aid in the selection of upwind and
downwind sampling positions and to validate the alignment
of the sampling stations with respect to the wind direction
over the test period.

Geology and Hydrocfeologv Site Summary
The South Cavalcade Site is situated on the Quaternary Gulf
Coastal Plain of Texas. This region is comprised of a
series of sedimentary depositional plains. The youngest of
these plains is of recent, post-glacial deposition (Holo-
cene depos i t s ) . Sediments of Holocene deposition are
deposited along the coast and in alluvial flood plains of
present river systems, progressively older plains (Pleisto-
cene deposits) are associated with the fluvial/deltaic
depositional systems of the Beaumont Formation and the
Lissis Formation. The depositional environments of the
fluvial/deltaic systems consist of distributary channel
fill, flood basin/bay fill, and delta fringe environments.
Deposits of the Beaumont Formation onlap the older Lissie
Formation, The site is situated within surface sediments
of the Beaumont Formation.
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Soil boring data were utilized to evaluate site hydrogeo-
logic water-bearing zone i and aquitards and to characterize
the lithology and geometry of the water-bearing ssones and
aquitards. The primary hydrogeologic aquitards encountered
at the site are summarized as follows! shallow aquitard;
intermediate aquitard; and deep aquitard. Hydrogeologic
water-bearing zones encountered in the vicinity of the
South Cavalcade Site are organized as follows: shallow
zone; intermediate zone; and deep zone. These water-bear-
ing zones and aquitard units hav« been explored within
depths of about 200-ft below ground surface and are summar-
ized as follows:

PRIMARY HYOROGEOIOGIC DEPOSITS

Deposit
Shallow AquitardShallow Zone
Intermediate Aquitard
intermediate 2one
Deep Aquitard
Deep Zone

Shallow zone groundwater trends at the South Cavalcade Site
generally slope to the west at a gradient averaging about
20 ft/mi.

..of ..Surface Water and Sediment Quality Evaluation

CM

GeologicUnit
Number
1
1

2 ,3
3
4
4

Classification
Aquitard
Water-bearing zone
AquitardWater-bear in<j zoneAquitard
Water-bearing zone

Average
Depth fifty

0-10
10-21
21-115

115-127
127-174
174-200

O
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Surface Water. Quality. A total of sixteen surface water
samples were collected in drainage ditch areas during the
course of two sampling rounds, including two off-site
background samples. Surface water sample analytical data
indicates concentrations less than 100 ug/1 for both vola-
tile and semivolatile HSL organic compounds. Round 1 and
Round 2 surface water samples disclosed no detected poly-
nuclear aromatic hydrocarbon (PAH) compounds. -Volatile
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organics ( acetone and methylene chloride ) were detected at
two sample locations. However, these compounds are con-
sidered common laboratory contaminants.

Arsenic was detected at all but one surface water sampling
points for both rounds, and ra&<^cf*from 16 ug/1 to 56
ug/ 1 . 2 inc was detected at all sarapl ing points for both
rounds, ranging from 31 ug/1 to n^vo ug/1. Lead was
detected at all sampling points but one and ranged from 6.4
ug/1 to 31 ug/1. Iron was detected at all sampling points
for both rounds, ranging from 170 ug/1 to 3100 ug/1.

Copper was detected at one location in each round at 17
ug/1 and 14 ug/1, respectively. Nickel was detected at two
locations at 36 ug/1. Silver was detected at one location
at 11 ug/1, and cyanide was not detected at any location
for either round.

A review of the surface water sample analytical data sug-
gests that on-site surface water runoff is not currently a
significant contributor to potential contaminant transport.

Sediment Quality. A total of sixteen sediment samples were
collected in drainage ditch areas during the course of two
sampling rounds, including two off site background samples.
A total of five sediment sample locations disclosed
detected HSL semivolatile (SV) compounds, with total PAH
concentrations ranging from approximately 2 . 3 rag/kg to 236
Kvg/kg. The background samples showed no detected HSL
semivolatile organic compounds.

HSL volatile organic compounds (VGA) were detected at all
five of the sediment sample locations tested, including the
background sample. However, acetone and methylene chloride
were the only volatile organic compounds detected, and are
considered common laboratory contaminants.
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Although, arsenic, iron, lead, and z inc were detected at
most sediment sample locations for both rounds, iron, lead,
and zinc were also detected at the two background sediment
sample locations. Arsenic was detected at all six on-site
sample locations, ranging from 6.2 to 34 mg/kg. iron was
detected at all five locations, ranging from 4 4 0 0 mg/kg to
15000 mg/kg at the background location. Lead was detected
at all seven sample locations, ranging from 10 mg/kg to 540
HK?/kg, with the highest concentration of 540 mg/kg at the
background location. zinc v/as also detected at all seven
sample locations, ranging from 58 to 3 3 0 0 mg/kg, with a
background concentration of 630 mg/kg.

Cadmium was detected at two locations ranging from 3. o
mg/kg to 4.5 mg/kg. Chromium was detected at six loca-
tions, ranging from 10 to 360 mg/kg, including a background
concentration of 18 mg/kg. Copper was detected at six
locations ranging from 14 to 39 mg/kg, including a back-
ground concentration of 40 mg/kg. Mercury was detected at
three locations, ranging from 0 . 2 9 mg/kg to 1 . 25 mg/kg at
the background location. Nickel was detected at four
locations, ranging from 15 mg/kg at the background location
to 19 mg/kg. Thallium was detected at one location at 9
mg/kg. Antimony, beryllium, cyanide, selenium, and silver
were not detected at any location for either round.

The highest detected sediment PAH concentrations ye re
measured at the southern end of the site (236 mg/kg} .
However , PAH concentrations were also detected at an
upstream/ off-site sample location and indicates possible
minor contributions from off-site sources. The types
detected sediment metals at all of the on-site sample
locations were similar to background conditions. One
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exception was arsenic , which was not detected at the back-
ground location, but ranged from 6.2 to 34 mg/kg at on-site
locations. However, the concentrations of detected on-site
sediment metals appear greater relative to detected sedi-
ment background metals.

Soil Analytical Data
Evaluation of soil quality included separate assessments of
surficial soils (vadose or unsaturated zone) to a depth of
6 ft and subsurface soils (saturated zone) below a depth of
6 ft. in

Sur_f icial Soi l * Surficial soils are defined herein as
soils from 0 ft to 6 ft deep, which approximately deli-
neates the unsaturated soils of the vadose zone. Samples
of the surficial soils were obtained during the shallow
auger boring program and from selected shallow samples from
the soil boring program.

vO
O
o

A total of four surficial soil samples were analyzed for
HSL semivolatile organic compounds and select inorganics.
Total surficial soil PAH concentrations ranged from below
method detection limits to 8567 mg/kg.

surficial soil inorganic indicator (copper, chromium, ar-
senic, zinc, lead) concentration ranges are presented as
follows and are compared xvith the results of an off-site
background sample:
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Surficial soil inorganic Indicators

Const
Copper
Chromium
Arsenic
Zinc
Lead

BDL to 5
BDL to 9.5
BDL to 8.8
BDL to 3480
BDL to 3 0 . 4

Results of both the auger boring and soil boring programs
did not disclose evidence of potential surficial contami-
nant source areas, such as creosote-saturated soils or
non-aqueous phase liquids (NAPL) commonly associated with
sludge pits or dip ponds. Soil staining was noted at 15
auger boring locations and in surficial soils at 29 soil
boring locations, and indicates potential residual PAHconcentrations.

Ba ,ed on observations of visual soil staining conducted
during the auger boring and soil boring programs, and a
general site reconnaissance, a surficial soils quality map
was prepared showing the approximate areal distributions of
both surface and surficial visual soil staining and is
presented on Exhibit 1. Criteria used to prepare the
surficial soils quality map are summarized as follows:

1. Surface soils with observable soil staining and
discoloration located within unpaved areas.

2.
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3. Surf icial soils with observable soil staining
and positive surrogate test results ( i . e . ,
laboratory hea^space measurements above 5 ppm
or detected extractable fluorophores).

The soil quality distributions presented on Exhibit 1 are
based on limited quantitative analytical test data, and
therefore qualitative surrogate test data and visual
observations were used to supplement the data base. The
surficial soil quality areas shown on Exhibit 1 do not
reflect or depict an interpretation that the areas are
considered for possible remedial action, either expressed
or implied.

Based on interpretations of the surficial soils quality map
shown on Exhibit 1, the approximate areal extent of visual-
ly stained surface soils (less than 0.5 ft depth) is esti-
mated to be approximately 1.5 acres in upaved areas. The
approximate areal extent of visually stained surficial
soils , 0 . 5 ft to 6.0 ft) with positive surrogate test re-
sults is estimated to be 5.5 acres. It should be noted
that these quantities are approximate and represent esti-
mates of soil areas with visual soil staining. These
quantities should not be misconstrued as estimates of soil
volumes scheduled for potential remedial actions.

Subsurface Soils. A total of 88 soil samples including
duplicates (excluding two samples analyzed for inorganics
only) were analyzed for HSL semivolatile organic compounds
and select inorganics. A summary of the total soil PAH
concentration ranges for each geologic unit is presented as
follows:
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Soil PAH.. Concentration Ranges

Range
BDL to 5020
BDL to 708
BDL to 1416
BDL

Maximum Detected PAHConcentration Location
A12-SB01
A01-SB06
A10-SB01

None Detected

A composite evaluation of soil and groundwater analytical
data was conducted to evaluate subsurface quality. Addi-
tional subsurface quality data from selected soil surrogate
analytical testing was used in conjunction with the soil
and groundwater analytical data to complete data gaps.

Groundwater Analytical Data. A total of 65 groundwater
samples including duplicates were analyzed from the shallow
and deep water-bearing zones for HSL volatile and semi-
volatile organic compounds, pesticides and PCBs, and select
inorganics. A summary of the total groundwater PAH concen-
tration ranges for the upper-most water-bearing zone is
presented as follows:

O
O

Groundwater..PAH Concentration Ranges

Zone
Shallow 2one

Total PAH
Range fmg/1)
BDL to 2 1950

Maximum Detected PAH
Concentration.. Location

CAV-OWll

Non-aqueous phase liquids (NAPL) were noted at three moni-
toring well locations during sampling (CAV-owii, SCK-P03,
SCK-MW14). Denser than water hydrocarbons were reported at
Monitoring Wells CAV-OWll and SCK-P03 on June 16, 1988. A
comparison of the shallow zone groundwater PAH distribu-
tions at paired monitoring well locations indicates that
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all shallow wells with detected PAH concentrations cor-
respond to deeper shallow zone wells with detected PAH
concentrations. It appears that total PAH concentrations
are partially attenuated within the shallow zone with
increasing depth.

Both soil and groundwater data were composited to provide
an evaluation of subsurface soil and groundwater quality.
Approximate delineations of subsurface distributions are
presented on Exhibit 2 for organic compounds. Organic
distributions are plotted separately for (1) Unit 1 soil
and groundwater constituents; (2) Unit 2 soil and ground-
water constituents, and (3) Unit 3 silt layer soil con-
stituents. It should be noted that the distribution
boundaries presented on Exhibit 2 are approximate and do
not reflect or depict an interpretation that these areas
are considered for possible remedial action, either ex-
pressed or implied.

As shown on Exhibit 2, the distribution of subsurface
composite organic constituents appears to form two discrete
areas, one at the northern portion of the site and the
other in the southern portion of the site. The northern
distribution area generally corresponds to the location of
the 1964 aerial photograph anomaly. The Unit 1 northern
area is interpolated to extend slightly off-site the
northeast property boundary. The Unit 2 northern areas are
very similar to the Unit 1 distributions. One localized
area was noted in the silt layer, within the northern site
area, as shown on Exhibit 2. The northern area includes
approximately 1 9 . 7 acres. The average soil attenuation
depth in the northern area is about 51 .5 ft.
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The southern distribution area shown on Exhibit 2 encompas-
ses the locations of the former process areas. The Unit 1
southern area appears to have relatively limited downgradi-
ent (shallow zone) distribution to the southwest. The Unit
2 southern area indicates possible of f-site subsurface
migration generally limited to the south and southwest.
The silt layer soil distribution boundary in the southern
area is shown to closely match the distributions in Unit
2. The southern area includes approximately 6 5 . 8 acres.
The average soil attenuation depth in the southern area is
about 58 ft.

Groundwater samples from Monitoring Wells CAV-OW06 and
SCK-DW02 (deep zone) disclosed no concentrations of semi-
volatile and volatile organics above the method detection
limits. HPLC analyses of samples from the two deep zone
monitoring wells for selected PAH compounds did not detect
any constituents at a detection limit of 1 .00 ng/1.

Air Quality .Investigation
As part of the South Cavalcade Site Remedial Investigation,
an air quality investigation was conducted to characterize
the nature and extent of potential air contaminants, if
any, in the vicinity of the site. Field measurements made
during the survey were compared to established Multimedia
Environmental Goals (MEG), which set guideline concentra-
tions of specific compounds in the ambient air based upon
health effects (EPA-600/7-77-136, 1 9 7 7 ) . This investiga-
tion has shown that the majority of compounds identified at
the site v/ere well less than the MEG levels established Sy
EPA.
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Ot 17 phenolic and PAH compounds analyzed which have MEG,
only two exceeded their respective limits. The two com-
pounds, 2 , 4-dinitrophenol and 2-methyl-4,6-dinitrophenol,
exhibited upwind concentrations equalling or exceeding
downwind levels; thus, indicating a higher upwind back-
ground concentration for the compounds or possible con-
tamination of the XAD-2 resin and filter.

A slight increase in the concentration of pentachlorophenol
was noted at the downwind stations for Tests 1 and 3. The
average net increase ( 4 . 7 ug/MJ), however, for the survey
was 100 times less than the TLV-TWA for pentachlorophenol.
Pentachlorophenol was alsc detected in the batch blank and
field blank. Hence, it is thought that the presence of
pentachlorophenol in the samples is not resultant from the
site.

PAH compounds were not identified in air samples during the
South Cavalcade Remedial Investigation.

Preliminary .Public _Hea_lth .and E nv i ronme nta1 .Assessment
The Preliminary Public Health and Environmental Assessment
(Preliminary PHEA) presented in the RI Report was organized
into four major sections including identification of areas
of interest, identification of potential contaminants of
concern (PCOC), identification of potential exposure path-
ways, and identification of potential receptors. Emphasis
was placed on identifying site specific, plausible exposure
scenarios from a list of general scenarios. The scenarios
which passed the initial screening during the preliminary
PHEA will be considered further in the Final PHEA which
will be presented in the Feasibility Study Report. The
Final PHEA tvill attempt to quantify, within the limits of
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the specified procedures, potential risk associated with
scenarios passing the screening process conducted in the
Preliminary PHEA.

The PCOC identified for the South Cavalcade Site include:
arsenic, chromium, copper, lead, mercury, zinc, light
aromatics, and PAH. Some of these compounds may have a
potential threat to human health. The selection of these
PCOC was based upon site-specific factors such as prior use
of the site and compounds present in the preservatives
formerly used. Potential human exposure routes retained
for evaluation in the Final PHEA were identified for
sediments, soil, and groundwater. The specific potential
exposure pathways and associated potential receptors which
will be evaluated in the Final PHEA are shown on Exhibits 3
and 4.

Oo
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EXHIBIT 3
RETAINED POTENTIAL HUMAN EXPOSURE PATHWAYS

Potential
Current or Exposure

Media Future Pathway

SEDIMENTS
Current inadvertant
and ingestion
Future

dermal
contact

SURFACE AND
CTTDFTi"'T AT COTTQ

Current inadvertant
ingestion.
dermal
contact,
inhalation
of dust

Future inadvertant
ingestion,
dermal
contact,inhalation
of dust
inadver*.ant
ingestion,dermal
contact
inadvertant
ingestion,
dermal
contact

Potential
Receptor PCOC

trespassers PAH,metals

trespassers PAH,
metals

utility PAH,
workers metals

cons truct ion PAH ,workers metals

hypothetical PAH ,
residential metals
occupants

hypothetical PAHs ,commercial metals
occupants

(A
^r
vO
O
O
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EXHIBIT 3 (continued)

Potential
Media Future°r ?£?sure Potential- — t. —— ̂ —— = ———— _= _ ^ ^atnway Receptor PCoc

6ROUHDWATFP

ingestion hypothetical light aromatic/residential PAH,
occupants metals

ingestion hypothetical llght aromatic/commercial PAH
occupants metals vO

vO
O
O
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EXHIBIT 4

RETAINED POTENTIAL ENVIRONMENTAL EXPOSURE PATHWAYS

Sediment
Potential exposures to terrestrial, amphibious and aquatic
wildlife from ingesting or dermally contacting sediments in
drainage ditches containing PCOC.

Potential exposures tu terrestrial, amphibious and aquatic
wildlife from ingesting organisms containing PCOC.
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1.0 INTRODUCTION

1..1 Purpose _of._ Study
A remedial investigations (RX) is the data gathering activi-
ties undertaken to determine the degree and extent of poten-
tial contamination associated with the site. The data ob-
tained are used in the identification, screening, and eval-
uation of remedial alternatives. The objective of the reme-
dial investigation is to collect "necessary and sufficient"
data to determine the distribution and migration of contami-
nants; identify cleanup criteria; and identify the support
the remedial alternative technical feasibility evaluation,
the public health evaluation, the environmental assessment,
and the cost analysis.

Remedial investigations are conducted concurrently with the
feasibility study (FS) in an iterative process wherein data
are evaluated with respect to their applicability to reme-
dial alternatives. Data collection and evaluation during
the remedial investigation is performed only to the extent
required to justify the identification and evaluation of
remedial alternatives. The remedial investigation must
provide data to demonstrate the need for remedial action,
determine the extent of remedial action required, and
evaluate the feasibility of the potential remedial alter-
natives.

O
O

This Remedial Investigation Report was developed in accord-
ance with Task 5 of the April 4, 1985 Work Plan (Document
No. 141-WP1-WP-ATEW-3) prepared by Camp Dresser & McKee
Inc. (COM) for the South Cavalcade Street CERCLA Site. The
purpose of this report is to assemble the results of the
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data collection activities, analysis, and evaluations, and
to characterize the South Cavalcade Street site in terms
of:

o The presence, nature, and toxicity of the possi-
ble contamination associated with the site.

o The extent to which potential contaminants have
migrated from irae site and the concentrations
of those contaminants.

o The preliminary environmental and health im-
pacts of the potential contamination.

1.2 Site Location and Description
The South Cavalcade Site is located in north Houston, Texas
near the 2000 block of Cavalcade Street. The site is ap-
proximately 66 acres and is bounded by Cavalcade Street on
the north, Collingsworth Street on the ^outh, and Houston
Belt & Terminal (HB&T) Railroad on th east and west.
Figure l-l presents a site location map.

O
LTi

Oo

General land use of the South Cavalcade Site vicinity con-
sists of industrial areas located to the east and south of
the site. Areas located to the west of the site are charac-
terized by interspersed residences and small businesses.
Adjacent to the site is the 26-acre North Cavalcade Site
investigated by the U .S . Environmental Protection Agency
under the Comprehensive Environmental Response, Compensa-
tion, and Liability Act of 1980 (CERCLA), as amended by the
Super fund Amendments and Reauthorization Act of 1986
(SARA).
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1 .3 Site History
A historical review of the South Cavalcade Site was con-
ducted to evaluate: (1) previous site ownership; (2) former
wood preserving treatment and tar distillation areas; and
(3) potential locations of waste disposal areas. The his-
torical review included evaluation of data from three
primary sources: deed research, previous Koppers Company,
Inc., records, and historical aerial photographs. A dis-
cussion of each of the primary data sources is presented asfollows.

1, 3 • 1 . Deed . Research. Previous deed research from the
Cavalcade Contaminant Survey Report, dated July 11, 19S3 ,
and the Planning Research corporation (PRC) south Cavalcade
Title Search Report, dated August 30, 1985, indicated the
National Lumber and Creosoting Company acquired ownership
of about 55 acres in 1910 . National Lumber and Creosoting
Company apparently operated at the site until IS38 when
they were acquired by the Wood Preserving Corporation, a
subsidiary of Koppers company. In 1940 , the Wood Preserving
Corporation became part of Koppers Company. in 1944 ,
Koppers Company incorporated and became Koppers Company,
Inc. Records indicate that the site was operated as a wood
treating facility until 1962 when it was sold to MerchantsFast Motor Lines, Inc.

In 1962, Merchants Fast Motor Lines sold the 55-acre tract
to Mr* Gene Whitehead who also purchased an additional 12
acres in 1963 . Mr. Whitehead then subdivided the property
and in 1965, 1969, and 1977 sold portions to the following
current property owners:

CM
in

o
o
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TABLE 1-1
SUMMARY OF CURRENT PROPERTY OWNERSHXP

Owner
Meridian Transport Co.
(Merchants Fast ffotor Lines)
Baptist Foundation of Texas(leased to Tcanscon Lines)
Mr. Rex King

Purchase rat-o
1965
1969
1969

1377

Acreagg
24.5
8.5

22.5

10.3
65.8

A schematic of the historical site ownership summary from
the 1985 PRC Title Search Report is reproduced on Figure1-2.

Addit ional deed research was conducted by McClelland
Engineers, Inc. , to prepare site base maps delineating
previous and current ownership property boundaries.
Results of the McClelland Engineers Report indicate thefollowing findings:

1. The additional 12 acres of the current 66-acre
site not previously owned by the Koppers
Company, Inc. , was located at the northwest
portion of the tract. The PRC Title Search
Report states that there was no evidence that
the 12 -acre tract was used for previous creo-
soting operations.

2 . The 55-acre tract previously owned by Koppers
Company, Inc., is generally located south of
present-day Cavalcade Street and appears to be
separate from the wood preserving operations
formerly located at the North Cavalcade Site.

LA
<3'
vO
O
O
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1 . INFORMATION BASED ON PLANNING
RESEARCH CORPORATION FINAL TITLE
SEARCH LETTER REPORT TO EPA
DATED AUGUST 30, 1886.

SOUTH CAVALCADE SITE
HOUSTON, TEXAS

XOPPERS COMPANY, INC.
PIIT9BURQH. PENNSYLVANIA

MTS
LCD
WBT e-u 1J-B-86

PREVIOUS SITE OWNERSHIP 1-2
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3. Property lines of the 55-acre tract previously
owned by Koppers Company, Inc., are located
approximately 110 ft west of the current
eastern property line.

1 . 3 . 2 Historical Site Layout. A review of the previous
layout of the wood preserving operations was based on
historical maps of the site area. Historical site maps
were obtained from the Sanborn Insurance Maps for 1929 and
1950. The 1929 site map indicates the wood preserving
operations were located at the southern portion of the
tract adjacent to Collingsworth Street. The 1950 map shows
expanded wood preserving operations and the Koppers
Company, Inc., coal tar distillation plant located near the
southeast portion of the tract.

As part of the RI/FS, additional site maps were collected
from Koppers Company, inc., and submitted in eccordance
with Subtask 1A. A 1945 fire insurance map was obtained
and is presented on Figure 1-3 showing the wood preserving
operations and the coal tar distillation plant.

A list of key plant facilities shown on the historical site
maps is presented as follows:

LT\
LA

oo

TABLE 1-2
PREVIOUS PLANT FACILITIES

Wood Preserving Plant
Retort House
Spray Pondcreosote Oil Tanks
Zinc Shed
PondIncinerator
Fuel oil TanksWolman Salt TanksZinc Chloride TanksGasoline Tank
Protexol SolutionLime Vat

Coal Tar Distillation Plant
Pitch Pans
Spray Ponds
Still
Tar TanksOil Tank
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1 . 3 . 3 Previous Site Operations. The wood preserving
process operations, located at the southwestern portion of
the site, included treating cylinders, working tanks, drip
tracks, and the spray pond. The working tanks were fed
with wood preservatives from the main storage tanks and
were used as intermediate storage during the treating
process. These tanks charged the treating cylinders with
wood preservatives. After a treating process was complete,
the withdrawn wood preservatives from the treating
cylinders were fed back into the working tanks to be used
again, The principal chemicals reportedly used were
creosote and Wolman treating salts. creosote oils are
produced by coking of coal or wood at high, oxygen-defi-
cient environments followed by fractional distillation of
the resultant tars to obtain the creosote fractional *

1_. 3 * 4. . Potential. Contaminants Of Concern. The chemical
compounds found in the site soils and groundwater are
associated with the wood treating and preservation
industry. This industry typically utili3es three major
preservatives in its process: creosote/ pentachiorophenoi
(PCP) , and various water soluble inorganic compounds (salts
of copper, chromium, and arsenic). However, no records of
PCP wood preservation techniques are indicated for the
South Cavalcade Site.

Based on the site history and the types of compounds found
at the South Cavalcade Street Site, creosote was the major
preservative type used at the facility. Creosote is a
primary product in the fractional distillation of coal tar.
Coal tars are produced as a by-product from the coking of
bituminous coal. Creosote is a mixture of chemicals that

r-
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include aromatic hydrocarbons, tar acids, and tar bases.
The major potential constituents of concern are in a group
of chemicals called polynuclear aromatic hydrocarbons
(PAH) , also referred to as PNA (polynuclear aromatics) .
These compounds are present in various percentages that are
dependent on the fractionation and coking processes. Table
3-3 lists the hazardous substance list (KSL) compounds
which are constituents of creosote.

In order to reduce the high viscosity of creosote, many
operations add carriers such as diesel, fuel oil, kerosene,
etc. These carriers permit easier and deeper penetration
into the preserved wood. Associated with these carriers
are additional KSL compounds. Thee© HSt compounds typi-
cally include benzene/ toluene, xylene (STX), and ethyl-benzene.

Tha mobility of these constituents is & function of numer-
ous factors such as solubility, vapor pressure, partition
coefficients, ate. Table 1*3 summarizes these parameters.
A brief explanation of aach parameter follows.

Hol&cular .Weight is the sum of the atomic weights of theatoms in a molecule.

Spo-cif ic _ Gravity is a dimensioning number that expresses
the ratio between the weight of a substance and the weight
of an equal volume of water. Substances with a specific
gravity greater than 1,0 tand to sink in water whereas
those less than 1.0 would tend to float on a water surface.

CD
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POTEMT7AL ORGftKTC
TfcBLE 1-3

OF CONCERN PftRftMETER
Molecular Speci fie 3 Water *

EIGHT AtCTRTICS We|otit;_ Gravity Solubility
BENZENE 78 0.79 1780
TOLUENE 92 0.9 520
EIHYIBENZENE 106 0.87 152
JCYDENE 106 0.88 175
pan
E1DORENE 116 1.16 1.98
NAFffTWME ÎB 128 1.15 34.4
2-MEBfraaEH3HRIBIB 142 0.99 27
ACENAfHIHaiE 154 1.07 3.42
ANTHRACENE 178 1.25 O.O73
FHENAtTOflREtfE 178 1.03 1.15
FIDORAWIHENE 202 1.25 0.26
EYRENE 202 1.27 0.14
CHRXSEKE 228 1.27 0.006
BEN20(A)ANTHRftCEflE 228 0.014
BENZQ(A)F¥KENE 252 0.0038
EENZO(B)FU3Cffi!ANTHEKE 252 0.00122

BENZO(K)FUX3KRMTHSKE 252 0.000552

OTHER
PEWEACHIGRQiPHBNQL 266 1.98 14.0
NOTES:

Vapor5

Pressure
76
22
7
5

10~3

0.49
1
0.01
1.9X10"4
6.8X10"4
10 „

6frog EU.T•» •! ̂ .n» \,/)nf

2.13
2.28
3.15
3.68

4.18
3.37
4.03
4.33
4.45
3.61
5.33

6.9xlO~17 5.32
10"6
SJdO"9
5X10"9
1 rt1 •*•«•»

9.6X10"12

l.l̂ clO"4

1. From "Reanadial Investigation Report for North Cavalcade Street Site",Dresser & McKee Inc. October, 1987.

4.86
4.66
4.97
6.57

• 6.84

5.10

by Canqp

7

1.92
2.07
2.98
2.43

3.47
2.2

4.46
3.96
3.56
5.61
5.61
6.04

Henry's Mobility8

Constant (H) Index
3.2

0.27 2.0
0.27 0.05
0.21 0.5

0.19 -2.2
-0.8

-7.6
4.2X10"^ -9.6
5.4X10"4 -20.6

-13.8
-15.8
-16.8

2. Prom lf^be Land Treatability of Creosote/Pent̂ udilorophenol Wastes", by
EnvirorBaental Research and Technology, Inc., August, 1985.3 . Specific gravity at 20 degrees Celsius relative to water at4. Water solubility in iag/L at 20 degrees Celsius.

5. Vapor pressure in a» mercury at 20 degrees Celsius.6. log Octanol/Hater Partition coefficient.
7. log Adsorption Coefficient.
8. Index •» log (water solubility vapor x pressure/K^) .

4 degrees Celsius.

0 0 6 4 5 9
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Water .Solubility is a critical parameter governing the fate
of organic and inorganic contaminants. Chemicals with high
solubilities tend to migrate quickly in the environment.
These chemicals also have low soil absorption coefficients
and therefore tend to move easily in groundwater rather
than attenuate in the aquifer-soil matrix. chemicals with
low water solubility will not dissolve readily in water and
their extent of transport in the groundwater and surface
pathways will be minimal.

Vapor Pressure, governs the rate at which a liquid will
evaporate into the atmosphere. Chemicals with low vapor
pressures do not easily volatilize into the air; therefore,
these chemicals are persistent in near-surface soils. Xn
contrast/ chemicals with higher vapor pressures volatilize
easily and are not persistent in near surface soils. These
chemicals also tend to be easily biodegraded .

O_ct a no I/Water .Partition Coefficient (Kow) is the theore-
tical ratio of a chemical ' s concentration in the organic
phase (octanol) and in the aqueous phase (water) . Kow isused tc estimate the tendency of the chemical to partition
itself between an organic phase and an aqueous phase. Large
Kow values indicate the chemical will tend to be absorbed
in an organic phase,

i_o n_ C Q a £ £i_c i e nt (K) estimates the extent toocwhich an organic chemical partitions itself between the
solid and solution phases of v/acer saturated or unsaturated
soil, or runoff water and sediment. KOG is a useful
index of 1 amenability and is roughly independent of the
particular soil. Large Koc indicates the chemical will
tend to be absorbed on soil organic materials, i .e. , less
mobile.

o

oo
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Henry's Constant (H) estimates the extent to which an
organic chemical will volatilize from a chemical/water
solution. The concentration of the chemical in air is that
which is observed directly above the water in the
gas-licfuid-eguilibrium phase. The higher the value of H,
the greater the tendency the chemical has to volatilizefrom the solution.

Mobility Index is an indicator of relative contaminant
mobilities and migration potentials:

Mobility Descriptor
Extremely Mobile
Very Mobile
Slightly Mobile
Immobile

< - lO .O Very Immobile

The mobility index is calculated as; Index « Log (water
solubility times vapor pressure/absorption coefficient).
The mobility properties of inorganic compounds (salts of
chromium/ copper, and arsenic) are different than PAH
compounds . The concentrat ion of these metals in
groundwater is dependent on the water pH and tho metals •
ability to form aqueous salt compounds. The metals are
more soluble in acidic groundwater (low pH). Generally, the
rate of migration of metal ions is dependent on the rate of
groundwater flow and the amount of clay present in the
subsurface. Metal Ions will tend to be absorbed onto the
negatively charged clay particles and prevented fromfurther migration.

elative Mobilit
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1 . 3 . 5 Historical Aerial Photographs. As part of Subtask
IB - Aerial Photo Evaluation, of the RI/FS, a review of
historical aerial photographs of the site area was
conducted to supplement information obtained from the deed
research and previous site maps. The following table
includes a summary of the aerial photograph enlargements
reviewed for the Remedial Investigation.

TABLE 1-4
SUMMARY OF HISTORICAL AERIAL PHOTOGRAPHS

The 1930 aerial photograph corresponds to the period of
ownership by National Lumber and Creosoting Company and is
the earliest known public aerial photograph of the area.
The 1930 photograph revealed that the primary wood pre-
serving operations (retorts) and storage tank areas were
located at the southern portion of the site adjacent to
Collingsworth Street. Most of the northwestern portion of
the site, extending to present-day cavalcade Street, was
vacant and undisturbed. The middle portion of the site
appears to have been used primarily for wood storage,including treated

CM

1930
1938
1944
1953
1958
1960
1961
1964
1969
1975
1980
1984

722-2-43
BQY-5-3
BQY-4C-144B
BQY-13M-123D
BQY-4T-13JCB-5-8
WH-556-C
BQY-3FF-144B6214
5-34-1437
2-16-363
455

. _ source
Tobin Research
National ArchivesASCS
ASCS
ASCS
Harper LeipierHarper LeipierASCS
EPA
EPA
EPA
Landis Aerial Photo

- ___ .Scale
1 in. = 200 ft.
1 in. = 630 ft.
1 in. = 200 ft.1 in. = 200 ft.1 in. « 200 ft.Oblique
Oblique
1 in. = 200 ft.1 in. = 100 ft.
l in. = 210 ft.
1 in. = 265 ft.
1 in. = 200 ft.

^
vO
O
O

. _ _„- » uv*WXCl

untreated products, as indicated
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photographic tonal changes. No evidence of the tar dis-
tillation plant was observed from the 1930 aerial photo-
graph. Evidence of activity (not associated with the
wood-preserving operations) was also observed in the 1930
aerial photograph at the present-day locations of Mobil
Bulk Oil Terminal, Airco Industries, and Crozier-Nelson
Chemical Company.

The 1938 aerial photograph corresponds to the year the Wood
Preserving Corporation acquired ownership of the site, The
1938 aerial photograph is very similar to the 1930 photo-
graph, indicating few plant changes. The plant operations
are located at the southern portion of the tract and wood
storage was mostly throughout the middle and northeastern
sections. The northwest portion of the tract is undevel-
oped. The eastern area of the site, location of the future
tar plant, appears to be mostly cleared of product storage
areas evident in the 1930 aerial photograph.

The 1 9 4 4 aerial photograph revealed that the Koppers
operations were limited to the southern end of the tract,
similar to the 1930 and 1938 aerial photographs. The main
treatment and processing areas appear to be located adja-
cent to Collingsworth Street, bordered on the east and west
by the railroad lines. Most of the material storage areas
were located towards the back of the property, north of the
operations areas. The total area of activity occupied
approximately 46 acres. The northern extent of activity
was about 500 ft south of present-day Cavalcade street. An
undeveloped triangular-shaped area of approximately 19
acres was located at the northwest corner of the tract,
south of Cavalcade Street. No wood treating activity was
observed in the tract north of Cavalcade Street. Large

vO
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trees and dense vegetation are evidence that these undis-
turbed areas had been vacant for several years. Details of
the tar plant were observed in the southeastern portion of
the site from the 1944 aerial photograph including storage
tanks, spray ponds and pitch pans.

The 1953 aerial photograph indicated some plant changes
compared to the previous aerial photographs. The tar plant
area located along the east site border appears to have
expanded and includes additional support structures, two
spray ponds, and additional storage tanks. The Mobil Bulk
Oil Terminal, located adjacent to the site along the west
site border, was expanded to an area of about 10 acres and
includes four storage tanks and additional support build-
ings. In addition, evidence of the wood preserving opera-
tions at the North Cavalcade Site was observed in the 1953
aerial photograph. The northwestern portion of the South
Cavalcade Tract remained undeveloped, extending north to
present-day Cavalcade Street. A copy of the 1953 aerial
photograph is presented on Figure 1-4.

The 1958 aerial photograph revealed site features similar
to those observed from the 1953 aerial photograph. Some
additional storage tanks were observed at the tar plant
area. A small ponded area, as noted by a dark contrasting
tone, was observed about 600 ft south of present-day
Cavalcade Street. This feature was located adjacent to
interior site drain ditches and probably represents a
low-lying area that ponded during a period of wet weather.
This ponded area was also observed from the 1960 and 1961
oblique aerial photographs.

O
O
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Additional activity it the North Cavalcade Site was ob-
served from the 1958 aerial photograph. Evidence of the
North Cavalcade Site was also observed from the 1960 and
1961 oblique aerial photographs. The northwest portion of
the South Cavalcade Tract appeared vacant, extending north
to present-day Cavalcade Street.

The 1964 aerial photograph corresponds to ownership by
Merchants Fast Motor Lines, Inc. Most of the wood
preserving operations appear to have been removed and
replaced by the Merchants Fast Motor Lines building and
truck yard. The plant rail lines and wood stockpile areas
also appear to have been removed. A portion of the tar
plant facilities appears to have been dismantled. The
northwestern portion of the site remains vacant, extending
north to present-day Cavalcade Street. Operations at the
North Cavalcade Street Site also appear to have been
partially dismantled. The ponded area, first observed from
the 1958 aerial photograph, also appears on the 1964 aerial
photograph. In addition, a light-colored, circular-shaped
feature was also observed from the 1964 aerial photograph,
located about 50 ft southeast of the ponded area. This
feature is indicative of potential fill or disturbed ground
and is shown on a copy of the aerial photograph presented
on Figure 1-5.

The 1969 aerial photograph shows an enlargement of the
northern portion of the site. Cavalcade Street is shown to
extend through the north property boundary. The ponded
area is less pronounced on the 1969 aerial photograph.
Also, the light-colored, circular-shaped feature located
adjacent to the pond area is not evident from the 1969
aerial photograph.

O
O
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The 1975 aerial photograph shows further site development.
Transcon Truck Lines occupies the northern portion of the
site, adjacent to Cavalcade Street. Merchants Fast Motor
Lines appears to have expanded their building. Remnant
features of the tar plant are observed froi.. the 1975 aerial
photograph, including the spray ponds. The 1980 aerial
photograph shows Palletized Truck Lines located at the
former tar plant area. The 1984 aerial photograph shows
expanded facilities at Palletized Truck Lines, with the
interior portion of the tract largely undeveloped.

1..4 Previous Studies
A contaminant survey was conducted in 1983 by Camp Dresser
& McKee, Inc., (COM) to evaluate the suitability of the
South Cavalcade Site for use as a maintenance yard and
transit station for the proposed METRO-Stage one. Regional
Rail System (RRS) . The contaminant survey included a
preliminary evaluation of shallow soil and groundwater
conditions primarily throughout the northern portion of the
site, with limited analytical testing. Results from the
study indicated the potential for localized areas of
contamination.

vD

oo

Physical and chemical data obtained from the contaminant
survey were evaluated for quality and for potential utility
based upon EPA PRP data criteria for assessing existing
data supplied by parties other than EPA or its contractors.
Preliminary evaluation of the data from the Cavalcade
Contaminant Survey Report with respect to the PRP data
criteria indicates the following conclusions:
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1. Chemical Data: Level A data meets the first
level screening criteria but not the second
level criteria. This class of data could be
used to help develop or refine study plans,
evaluate different sampling or analysis
techniques, or identify gaps in the data base.

2. Physical Data: Level A data meets the first
level screening criteria but not the second
level criteria. This class of data could be
used to help develop or refine study plans,
evaluate d i fferent sampling or analysis
techniques, or identify gaps in the data base.

EPA Level A criteria indicates the following information
must be fully documented through sampling and field records
or laboratory records;

o Sampling date;

o Sampling team and/or member in charge;

o Sampling location within the required toler-
ances for the study;

o Sampling depth increment for soils;

o Sample collection technique;

o Field preparation techniques;

o Sample preservation technique(s);

o Sample shipping data and laboratory analysis
date;

vO
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Laboratory preparation techniques;

Laboratory analysis methods including reference
method;

Companion sampling efforts such as crops or
livestock; and

o Visual classification of sample using an ac-
cepted classification system.

1.5 Regulatory Summary
As a result of the Cavalcade Contaminant Survey Report, the
site was referred to th© Texas Department of Water Re-
sources (TDWR). On April 16, 1984, the TDWR recommended to
the U .S . Environmental Protection Agency (EPA) Region VI
that the South Cavalcade Site be placed on the updated
National Priorities List (NPL) .

O
r-•sr
vOoo

1 . 5 . 1 HPL Hazard Ranking. On October 15, 1984 , the South
Cavalcade Site was included on the proposed NPL Update No.
2. On June 10/ 1986, the South Cavalcade Site was included
on the final NPL. The South cavalcade Site ranks 415 out
of 802 final sites included on the July 1987 NPL. The NPL
included the North Cavalcade Site separate from the South
Cavalcade Site.

1 j-5 ̂L _ .Administrative Order __on Consent. On March 28, 1985,
Koppers Company, Inc., entered into an Administrative Order
on Consent (AOC) with the U .S . Environmental Protection
Agency, Region VI. The AOC (CERCLA VI-8-85) required that
Koppers Company, Inc. , : (1) determine the nature and extent
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of contamination, and (2) evaluate remedial action alterna-
tives for the South Cavalcade site. The AOC also specified
that all RI/FS activities are subject to EPA approval and
shall be consistent with the National Oil and Hazardous
Substance Contingency Plan (NCP). A copy of the AOC is
included in Appendix A, Volume 2.

1.6 Remedial Investigation Overview
The Remedial Investigation for the South Cavalcade Site was
conducted in general accordance with Task 2 of the RI/FS
Work Plan. Task 2 includes the following subtasks:

Subtask
2A
2B
2C
2D
2E
2G

Description
Surface Water CharacterizationSurface Sediment CharacterizationGeophysical SurveyingSubsurface Soil SamplingShallow and Deep Groundwater InvestigationAir Quality Investigation

Most of the field subtasks were conducted by McBride-
Ratcliff and Associates, Inc., (MRA). Various subcontrac-
tors were used throughout the remedial investigation and
are summarized as follows:

vQoo

Subcontractor
van and Sons Drilling ServiceRandy L. StroudLayne-Western Company
Southwestern laboratoriesGullet & AssociatesSpectrix Division,
Keystone Erwironmental Resources

Subtask
Soil BoringsTopographic SurveyShallow Monitoring WellsDeep Monitoring WellWell casing ElevationsAnalytical Testing

Subtasks completed by Keystone Environmental Resources
Inc., include groundwater sampling, deep well design and
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installation supervision, air quality investigation, data
validation, and preliminary public health environmental
assessment.

A summary of each subtask is described as follows;

1 .6 , 1 _ Surface Water and Sediment characterization• Both
surface water and sediment characterization subtasks were
combined. A total of seven samples were collected during
Round 1 and nine samples during Round 2. Two rounds of
samples were obtained subsequent to rainfall events to eval-
uate potential surface contaminant transport. Analytical
testing included HSL volatile and semivclatile organics,
HSL metals, cyanide, and iron. Also included was surface
film analysis for total petroleum hydrocarbons, Evaluation
of surface water and sediment quality is presented in
Section 5 .0 .

CM

Oo

1 . 6 . 3 Geophysical Surveying. A geophysical feasibility
survey was conducted at three teat site locations to eval-
uate surface resistivity, electromagnetic profiling, and
ground-penetrating radar techniques. The eletromagnetic
profiling method was selected and a site survey was con-
ducted throughout approximately one-quarter of the site
area. Res ilts of the geophysical site survey were used to
develop a shallow subsurface geophysical anomalies map to
assist in locating soil borings. Evaluation of the geophy-
sical test data is presented in Section 3 . 4 .

!_, 6.3 .Subsurface, Soil .Sampling. Tho initial phase of soil
sampling consisted of drilling a total of 139 auger borings
to a depth of about 8 ft within the unsaturated zone
(vadose zone). Recovered auger boring soil samples were
analyzed using photoionization headspace measurements for

006472



1-25

total organic vapors and X-ray fluorescence for metals.
The auger borings were used to evaluate geophysical anomaly
areas, explore for potential surficial contaminant source
areas, and to further assist in locating soil borings. A
surficial soil quality evaluation of the vadose zone to a
depth of 6 ft is presented in Section 6 . 0 ,

Following the initial auger boring phase, a total of 82
soil borings were continuously sampled to an average depth
of 64 ft within the saturated zone. Selected soil samples
from the soil borings were screened using photoionization
headspace measurements for total organic vapors. X-ray
fluorescence for metals, and fluorescence spectrophotometry
for total aromatic hydrocarbons (surrogate testing).
Selected soil samples from the soil boring surrogate
testing program were assigned for semivolatile organic and
metals testing. Results of the saturated zone subsurface
soil sampling were used to supplement the groundwater
quality data and to evaluate subsurface matrix quality.
Descriptions of the drilling and soil sampling program are
presented in Sections 3,5 and 3 . 6 .

. . .6 .4 . Groundwater Inv_estiaatio-n. During the Remedial In-
vestigation, 21 groundwater monitoring wells were in-
stalled, including 20 installed in the shallow water-bear-
ing zone and one installed in a deep water-bearing zone.
Nine shallow groundwater monitoring wells were previously
installed during the Cavalcade Contaminant Survey. There-
fore, a total of 29 monitoring wells are screened into the
shallow water-bearing zone to evaluate vertical and lateral
extent of potentially impacted groundwater quality. The
deep monitoring well was installed to
quality in
200 f t A •bearing zone at a depth

\O
Oo

———~~y *"«e at a depth of <
deep monitoring well was alsoapproximately

previously
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installed during the Cavalcade contaminant survey. Two
rounds of groundwater samples were analyzed for volatile
and semivolatile organics, pesticides and PCS, iron,
cyanide, and HSL metals. Results of the groundwater tests
were used in conjunction with the saturated zone soil
quality data to evaluate subsurface matrix quality.
Descriptions of the monitoring well installation and
sampling procedures are included in Sections 3.7 and 3 . 8 .
Evaluation of the subsurface matrix quality is presented in
Section 7 . 0 .

1 * 6 . 5 Air Qualitv_ Investigation. Air quality samples were
col 1 ected at 1 upwind and 2 downwind locations on three
consecutive days. Both particulate phase and vapor phase
organic compounds were evaluated for EPA Method 604
priority pollutant phenolic and EPA Method 610 polynuclear
aromatic hydrocarbon (PAH) compounds. Details of the air
sampling and evaluation of air quality are included in
Section 8 . 0 .

1. ? Remedial .Investigation Report Format
The South Cavalcade Remedial Investigation Report is
presented in three volumes:

Volume 1 - Remedial Investigation Report
Volume 2 - Appendices
Volume 3 - Appendices

The Remedial Investigation (RI) Report includes nine sec-
tions organized in accordance with the EPA Guidance Manual
on Remedial Investigations under CERCLA. In general, the
RI report is designed to provide descriptions of the field
sampling activities and the results of these activities.
Detailed descriptions of field procedures and analytical

O
O

006474



IIIIIIIIIIIII

1-27

data are presented separately in the appendices for
purposes of clarity. Previous subtask report submittals
are included by reference.
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2.0 SITE FEATURES

2.1 General
The site features discussed within this section charac-
terize site geography. These geographical features include
topography, surficial soil type, land use, wildlife
habitats, demography, and climatology.

.2.«2 . Topography

2.2 . 1 _ Area Topography. The topography of the site area
was evaluated from the 1922 and 1982 Settegast, Texas
U.S .G .S . topographic quadrangle maps. Topographic trends
of the area were more clearly shown on the 1922 map (Figure
2-1) where topographic detail is enhanced by a contour
interval o? 1 ft. Shown by the 1922 map, the area land
surface generally slopes from northwest to southeast, with
a gradient ranging from about 10 ft/mile to the northwest,
to less than 3 ft/mile to the southeast.

A general decrease in land surface elevation at the site
vicinity between 1922 and 1982 was observed from comparison
of the topographic quadrangle maps, although the maps are
based on different datums. In 1922, the center of the
South Cavalcade Site was mapped at an elevation of approxi-
mately 55 ft MSL. In 1982, following benchmark releveling
in 1973 and 1979, the center of the site was mapped at an
elevation of approximately 50 ft MSL. This decline is
believed to be the result of subsidence in the Houston area
which is estimated to be approximately 4 to 5 ft.

2 , 2 . 5 Site Topography. Topography for the South Cavalcade
Site is shown on Figure 2-2. The topographic survey was
completed in May 1985 by R. L. Stroud, Registered Public
Surveyor in accordance with Subtask 1C of the RI/FS Work

f-
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NOTE : TOPOGRAPHIC MAP IS FROM US.GLS. SETTEGAST. TEXAS ( 1922) SHEET.
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FILE NO. 86-317
FIGURE 2-1
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Plan. As indicated by the figure, the site is relatively
flat, generally sloping north to south.

At the northern end of the site near Cavalcade Street,
land-surface elevation is generally between 51 ft and 52 ft
KSL. Towards the southern end of the site, land-surface
elevation decreases irregularly to approximately Elevation
49 ft HSL.

The highest measured point on the site indicated by the May
1985 survey is 5 2 . 7 ft MSL. This point is located in the
extreme northwest corner of the site near the intersection
of Cavalcade Street and the Houston Belt and Terminal
(HB&T) Railroad. The lowest measured point on the site
indicated by the survey is at Elevation 4 7 . 8 ft MSL,
located at the southwest corner of the site near Collings-
worth Street. The measured relief for the site is about
4 .9 f t .

C
oc

Oo

2 . 2 . 3 Regional.Subsidence. Withdrawal of large quantities
of groundwater in the Houston area has resulted in water
level declines of up to 250 ft in wells completed in the
Chicot Aquifer, and up to 300 ft in wells completed in the
Evangeline Aquifer, from 1943 to 1977 (Gabrysch, 1984) .
These water-level declines have caused pronounced regional
subsidence of the land surface.

The center of regional subsidence is located in the
Pasadena area, just southeast of Houston, where more than 9
ft of subsidence has occurred from 19C6 to 1978 (Holzchuh,
1980 ) . In the north Houston vicinity, which encompasses
the South cavalcade Site, subsidence from 1906 to 1978 is
reported as approximately 5 £t. These magnitudes of
subsidence are based on bench mark releveling data and are
consistent with the historical topographic data.
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2.3 .Soil Type
The objective of evaluating surficial soil types for the
site was to review published background data relative to
site geology. This phase of the study was accomplished by
review of the 1976 USDA Soil survey of Harris County,
Texas.

Soil types mapped on the South Cavalcade site include the
Urban land (Ur) , which covers most of the site, and the
Gessner-Urban land complex (Gu) , mapped only along the
northwest corner. The published distribution of these
soils is shown on Figure 2-3 .

Urban land soils are characteristic of most of the Houston
metropolitan area. These areas are extensively developed
where as much as 75 percent to 100 percent of the ground
surface is either covered by structures or disturbed by
cutting, filling or grading. Urban land soils are so
altered and obscured that classification is not possible.

Gessner-Urban land complex soils are made up of a mix of
soil types including 20 percent to 80 percent Gessner
soils, 10 percent to 75 percent Urban land soils and 10
percent to 20 percent of other soils. As discussed, Urban
lanJ soils have been altered or covered by buildings and
are thus unclassified. Gessner soils generally consist of
a friable, slightly acidic, grayish-brown loam grading
downward to a firm, moderately alkaline, light gray sandy
clay to a depth of 84 inches.

Characteristic terrain for which tho Gessner-Urban soil
type consists of broad, nearly level areas, or depressions.
These areas are poorly drained and have severe limitations
for both farming and urban development.

CO

O
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SOIL SURVEY MAP
SOUTH CAVALCADE SITE
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NOTE: MAP FROM UNITED STATES DEPARTMENT OF AGRICULTURE SOIL CONSERVATION
SERVICE - SOIL SURVEY OF HARRIS COUNTY, TEXAS - DATED AUGUST. 1C76.
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2 . 4 . 1 .Qn-Site. Land Use. Land use data for the site was
obtained from the COM Cavalcada Contaminant Survey Report,
dated July 1983. The report reveals that part of the South
Cavalcade Site is utilized by 'everal trucking firms (see
Table 1-1). The trucking operations occupy tracts under
ownership designated on Figure 2-4. Shown on the figure is
a 22.5-acre tract at the northern end of the site owned by

Baptist Founri*-H~« ~* «—-the Baptist Foundation of Texas
Transcon Lines.
portion of the
by Meridian Transport

South of
South Cavalca<

Company, which

This tract is
tract,

Site, lies

occupied by
in the central

18 .2 acres owned
is presently unused,

At the southern end of the site, adjacent to Maury Street
and Collingsworth Street, lies a 14.5-acre tract owned by
Meridian Transport Company and occupied by Merchants Fast
Motor Lines. East of this tract is a 10.3-acre parcel
owned by Rex King and occupied by Palletized Trucking, Inc.

2 . 4 . 2 . Area Land Use. A general land-use map of the South
Cavalcade Site vicinity is shown on Figure 2-5. The map
was developed from site reconnaissance and an analysis of
low-level, 1984 black and white aerial photography. The
major land-use groups within the site vicinity are
industrial and mixed commercial-residential. Open areas
within the land-use map boundaries designate unoccupiedproperty.

Mixed commercial-residential areas within the land-use
study boundaries were mapped generally west of Maury
Street. These areas are characterized by interspersed
residences and small businesses. Industrial areas were
mapped generally east of Maury Street and occupy the
majority of the property within the study boundaries.
Based upon Cole_'s City of .Houston Directory, 1936-1987, a

CO
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list of industries in the South Cavalcade site vicinity ispresented in Table 2-1 mu . ^"ii^y is^ * • * These industries consistpredominantly of transnniH-a*^ . ^a^ist* u - - transportation companies and metal
fabricating and distributing operations.

2^4.3 _____--. ^v-^. A summary of 35
documented area regulated sites located in the vicinity of
the South Cavalcade Site is presented in Table 2-2 . These
facilities are registered with the Texas Department of
Health (TDK) , Texas Water Commission (TWC) , and the
Environmental Protection Agency (EPA) for association with
storage, generation, or transportation of potentially
hazardous materials.

Industries in the vicinity of the South Cavalcade Site have
also been cited by the Texas Water Commission for RCRA
violations. Lead and acid contamination was documented at
3799 Jensen, in 1981 . In 1983 , a facility located at 3511
Jensen was cited for the unauthorized release of metal
fabrication cutting oils. An adjacent facility, located at
3603 Jensen v/as cited for PCB contamination in 1986 . The
Houston Fire Department has documented 17 spills of
gasoline, diesel, naphtha, acetylene, sulfuric acid, etc,,
in the site vicinity, as indicated on Table 2 -3 .

. 3 * 4 , 4 __ _MTA. Regional Mobility.. Plan. In 1983 , the Metro-
politan Transit Authority (METRO) proposed that the South
Cavalcade Site be used for a yard, shop, and terminal
facility as part of its METRO-Stage one, Regional Rail
System (RRS) . Since this proposal, however, an alternative
plan has been developed which includes a transportation
corridor approximately three miles southeast of the site,
in the vicinity of White Oak Bayou.

\D
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TABLE 2-1

SUMMARY OF LOCAL INDUSTRIES

Indugfery
A and B Metal Mfg.Airco, Inc.
American DistributingAmerican Warehouse, Inc.
Arsham Metals, Inc.Bodner Metal and Iron
Bowman Transportation
Cargill, Inc.
Crozier-Nelson Chemicals
Daniel Industries, Inc.
Freedman Packing, Inc.
Global Fuel, Inc.
Hopper Freight Systems
Houston Belt and Terminal KRHouston Scrap Co.
Jam Distributing
KO Forge, Inc.
L.R. McCallister Oil
Marsh Distributing
Max Metals Co.
KcAffee Standard Transmissions
Merchants Fast Motor LinesMobile Houston TerminalNational Starch and ChemicalNorthwest Wrecker ServiceOlds Press and Forge, Inc.
Overnight Transportation Co.Palletized Trucking, Inc.Pitkins TruckingRayner Packing Co.Standard Rendering
T Aycock Transport
Texas Cotton Production
Texas Liquid FertilizerTranscon Lines

Location
3314 Carr3603 Cherry3801 Jensen
1918 Collingsworth
3616 Cherry3660 Schalker3801 Cherry
2501 Cavalcade2505 Collingsworth
3905 Jensen
3821 Jensen
2505 Collingsworth
1919 Collingsworth501 Crawford (offices)
3799 Jensen
1801 Collingsworth3315 Carr
2505 Collingsworth1714 Collingsworth
3119 Jensen
5723 Jensen
1919 Collingsworth1801 Collingsworth1918 Collingsworth3603 Jensen
3303 Carr
2525 Cavalcade
2001 Collingsworth5122 Cherry3713 Jensen
3701 Schalker
3801 Jensen3311 Cherry3508 cherry2000 Cavalcade

00

oo

006487



IIIIIII

1-12

TABLE 2-2
SUMMARY OF DOCUMENTED REGULATED SITES

Facility Name
A and E Messenger ServiceCapital Electoplating Co.Country Pride FoodsDaniel industries, Inc.
Global Fuel, Inc.

Gold Street Plant
Greater Houston Transport Co,Greater Houston TransmissionGulf Coast Oil and GasGull Industries, Inc.Hall Chevrolet
Houston Scrap Co.
Hudson Machine Works
Jensen Drive Scrap
McAffee Standard TransmissionL. R. McCallister OilMid-Century TransportMobil Houston Terminal
North Cavalcade St. Site
olds Press and Forge, Inc.
Overnight Transportation Co.Palletized Trucking, Inc.Polly-Pig By Knapp, Inc.Rustproof Sign and Metal Co.Southwestern Plating Co,Texaco Inc.Torque Petroleum ProductsGulf Iron and SupplyUniversal Urethanes

Location
3102 Maury3011 Champan
2701 Porter St.3 9 0 5 Jensen2505 Collingsworth

5711 Gold
1406 Hays
1500 Hays
1204 Hays
3 2 3 3 Gano
3515 Kelly
3799 Jensen
1419 Hays
3603 Jensen
5723 Jensen
2505 Collingsworth3801 Jensen
1801 Collingsv/orthCavalcade & Hardy
3 3 0 3 Carr
2525 Cavalcade2001 Collingsworth1209 Hardy
4021 Gano
1312 Halpern
2661 Stevens St.
2505 Collingsworth3603 Jensen3919 Eastex Freeway

GeneratorGeneratorGeneratorGeneratorGenerator,
Transporter,Storage
GeneratorTransporterGeneratorGeneratorGenerator
Generator
Generator,Storage
GeneratorGenerator,Storage
GeneratorOtherGenerator
Generator
Generator,Storage
GeneratorTransporterTransporterOther
Generator
GeneratorotherGeneratorGeneratorGenerator

CO
CO
<3'
vD
Oo

Note:
Summary includes documented regulated sites located within 0.5 mileof the South Cavalcade Site.
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TABLE 2-3
HFD LOCAL CHEMICAL SPILL SITES

Year
1980

Location

1981

1982

1983
1984

1985

1986

2505 CollingsworthCavalcade & Jensen1919 Collingsworth3400 Maury
1919 Collingsworth
3603 JensenCollingsworth & Maury
3401 Hardy3660 Schalker
Jensen & Collingsworth
5131 Elysian1918 Collingsworth
Maury & BuntonCollingsworth & Carr
Cavalcade & Maury3 3 0 0 Jensen
Jensen & Quanah

Chemical
Naptha
DieselDieselMAPP Gas
DieselDiesel
Nako 5613
AcetyleneSulfuric Acid
Gasoline
Natural GasPotassium Lignite
Gasoline, DieselPetroleum Sludge
Gasoline
Unknown (pH-4)Diesel

CO
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3_ t_S. Wildlife Habita^g

2 . 5 . 1 Endangered Species. On November 16, 1987, the
United States Fish and Wildlife Service assessed the South
Cavalcade Site vicinity to determine the possible existence
of any listed or proposed endangered species in the general
area. Based upon evaluation of documented sitings of flora
and fauna by the U .S . Fish and Wildlife Service on November
16, 1987, no listed or proposed endangered species are
present in the site area (Appendix G, Volume 2).

2* 6 ..Demography
Demographic data for Harris County is published by the
Houston-Galveston Area Council. The South Cavalcade Site
and vicinity lies in 1980 Census Tract 2 0 7 . 0 4 which is
bounded by Maury Street to the west, 1-610 to the north,
U.S . 59 to the east, and Collingaworth Street to the south.

O

O
O

The 1980 census of Population and Housing reported a total
population of 988 for Census Tract 2 0 7 . 0 4 . The total
housing units for the tract was 3 9 6 ; the number of vacant
housing units was 76. The vacancy rate for the tract was
19 . 19 percent, which was greater than the vacancy rate for
the City of Houston of li.i percent.

Population and employment projections for Harris County to
the year 2000 were reported by the Houston-Galveston Area
Council's Interagency Data Base Task Force in 1983. A
summary of their findings for Census Tract 2 0 7 . 0 4 is
presented in Table 2-4.
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TABLE 2-4
1983 DATA

FOR CENSUS TRACT 2 0 7 . 0 4

Employment Total Total
Office Industry Institution Total Population Households,

1970 1775 504

1980 656

1990 656

82 1434

150 1434

225

225

2397

2465

988

764

320

273

2000 656 361 1434 225 2676 658 247

vO
O
O
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As reflected by the data in Table 2- 1 , a decline in total
population and households for Census Tract 2 0 7 . 0 4 since
1970 is projected to continue to the year 2000. Employment
projections show stability for numbers of persons employed
in retail, industry, and by institutions, yet an increase
by over 300 percent from 1980 to 2000 is projected for
persons employed in offices.

EP& data from the Remedial Investigation Report for North
Cavalcade Street Site, Houston, Texas indicates that the
average population ages for Census Tract 2 0 7 . 0 4 in 1980
were 39 percent under 20, 47 percent aged 20 to 54, and 14
percent over 55. The median family income for Census Tract
2 0 7 . 0 4 was $ 1 4 , 6 0 3 and the mean family income was $ 1 5 , 0 3 3 .

2 .7 climatology
Houston is located about 50 miles from the Gulf of Mexico
and about 25 miles from Galveston Bay, resulting in a
climate which is predominantly marine. In general,
influence of winds from the Gulf of Mexico result in warm,
humid summers and mild winters, statistical me-ceorological
data for Houston was obtained from the National Weather
Service ( 1983 ) .

Normal annual temperatures from 1951 to 1980 ranged from
57, . 4°F to 79. 1 °F . The average r.ormal monthly tempera-
ture was 68 .3 °F . The ;nean number of days per year with
temperatures 32°F and below is 24 (means established for
1969 to 1983) * The mean number of days per year with
temperatures 90°F and above is 92.
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Annual precipitation from 1951 to 1980 ranged from a
minimum of 2 1 .68 inches to a maximum of 4 6 . 9 inches. The
average monthly precipitation for this period was 3 .73
inches. The average annual precipitation from 1951 to 1980
was 4 4 . 7 7 inches. Since thunderstorms are the main source
of rainfall, precipitation may vary substantially in
different parts of the city on a daily basis.

Prevailing winds are from the southeast and south, in
January, however, frequent passages of high pressure areas
bring prevailing northerly winds. Mean wind speed from
1969 to 1983 was 7.8 mph. Though destructive wind storms
are fairly infrequent, winds may reach velocities over 40
mph during tropical storms.

2 -8 . Summary
As indicated by U .S .G .S . quadrangle maps, area topography
generally slopes northwest to southeast at gradients
ranging from 3 ft/mile to 10 ft/mile. Land surface
elevations decreased between 1922 and 1982 from Elevation
55 ft MSL to Elevation 50 ft MSL, which appears to be due
to regional subsidence in the Houston area. Regional
subsidence is due primarily to large quantities of
withdrawn groundwater from the Chicot and Evangeline
Aquifers, with groundwater level declines of up to 250 ft
and 300 ft, respectively, from 1943 to 1977 .

Site topography is generally flat and slopes north to
south. The northern end of the site is generally between
Elevation 51 ft and 52 ft MSL and slopes to approximately
Elevation 49 ft MSL at the southern end. The highest
measured point on the site is Elevation 5 2 . 7 ft MSL and the
lowest measured point is Elevation 4 7 . 8 ft MSL.
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USDA data indicates that site soils include Urban land (Ur)
and Gessner-Urban land complex soils. Urban land soils are
characteristically in areas developed from 75 percent to
100 percent of total developable soils and are generally
altered so that classification is not possible.
Gessner-Urban land complex soils include 20 percent to 80
percent Gessner soils/ 10 percent to 75 percent Urban
soils, and 10 percent is 20 percent of other soils.
Gessner soils are typically friable, slightly acidic,
grayish-brown loams grading downward to firm, moderately
alkaline, light gray sandy clays to a depth of 84 inches.
Gessner Urban land complex soils are typically poorly
drained and are generally located in flat, broad areas,

Trucking operations occupy approximately 72 percent of the
site ( 4 7 . 3 acres out of 66 acres). Approximately 28
percent ( 1 8 . 2 acres) is currently undeveloped. The major
land-use groups within the site vicinity zre industrial and
mixed commercial-residential. The industrial land group
consists primarily of transportation companies and metal
fabricating and distributing operations.

Thirty-five documented TDK, TWC, and EPA sites are located
in the vicinity of the site, and consist of hazardous
Material storage, generation, or transportation facilities.
Three sites have been cited by TWC for RCRA violations
involving unauthorized releases of PCB, lead, or cutting
oils. The Houston Fire Department has documented 17 spills
of fuel oils, acids, etc., in the site vicinity.

As indicated by assessment of area geographic features, the
South Cavalcade Site area is predominently industrial,
Industry has been attracted to this area by the close
proximity of transportation corridors including Houston
Belt and Terminal Railroad, 1-610, 1-45, and Highway 59.
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The site was proposed in 1983 as a yard, shop, and terminal
facility by the Metropolitan Transit Authority (METRO), as
part of a METRO Regional Rail System* An alternative site
has been chosen three miles southeast of the site near
White Oak Bayou.

In November, 1987, the United States Fish and Wildlife
Service assessed the site for endangered species of flora
and fauna. No listed or proposed endangered species were
identified in the site area.

Population trends indicate a vacancy rate for the site
vicinity which is significantly greater than that for the
City of Houston. A continued decline in total population
and households is predicted to continue to the year 2000.

The climate of the site and region is predominately marine.
Winds from the Gulf of Mexico cause warm, humid summers and
mild winters. Normal annual temperatures range from
57.4 °F to 79. 1 °F , based on National Weather Service
data from 1951 to 1980. Average monthly temperatures for
those years was 68 .3 °F . Annual precipitation ranged from
21 .68 inches to 46 .9 inches, with an average from 1951 to
1980 of 4 4 . 7 7 inches. Prevailing winds are from the
southeast and south, except for January, which brings
prevailing northerly winds. Mean wind speed from 1969 to
1980 was 7.8 mph with infrequent windstorms over 40 mph.
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3.0 SOIL AND GROUNDWATER SAMPLING AND ANALYSIS

3.1 Introduction
Presented within this section are descriptions of the soil
boring and sampling techniques and groundwater monitoring
well installation procedures which were utilized during the
South Cavalcade Site Remedial Investigation. These activi-
ties include Subtask 2C-Geophysical Surveying, Subtask
2D-Subsurface Soil Sampling, and Subtask 2E-Shallow and
Deep Groundwater Investigation of the RI/FS Work Plan.

3.2 ...Field Sampling and Analytical Plan
The field sampling and analytical testing was conducted in
general accordance with the Field Sampling and Analytical
Plan. The Field Sampling and Analytical Plan outlines
field sample locations, sampling protocol, and analytical
test assignments. Site-specific Standard Operating Proce-
dures (SOP) and surrogate testing methods were developed
for some of the field sampling procedures and analytical
procedures to supplement the Field Sampling and Analytical
Plan. McBride-Ratcl if f and Associates, Inc., (MRA)
Standard Operating Procedures are included in Appendix D,
Volume 3.

CO
ON
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3.3 Health and Safety Plan
The field operations were carried out in general accordance
with the Health and Safety Plan. The Health and Safety
Plan includes procedures for medical surveillance, person-
nel decontamination, personnel protection, air monitoring,
and emergency procedures. As required by the Health and
Safety Plan, 15-minute interval breathing and ground-level
air monitoring was performed during the field drilling
operations. The HNU photoionization analyzer was utilized
for daily monitoring during the drilling operations.
Background air monitoring was also performed daily.
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3.4 Surface Geophysical Study
The surface geophysical study was conducted in general
accordance with Subtask 2C of the RI/FS Work Plan. The
primary object ives of the geophysical study were to
delineate areas of shallow subsurface anomalies associated
with potential fill areas and to assist in locating soil
borings. The geophysical study was organized into twocomponents. An -twi^^i ------components
conducted
feasible

survey was

subsurface anomal

An initial geophysical feasibility ̂ ^v^ was
over limited areas to evaluate three potentially
reoDhvsJnai exploration techniques. A detailed

with the selected
site for shallow

geophysical survey was then conducted
geophysical technique to assess the

Subsequent soil borings
ies a s soc i a t ed with fin soils

soils for potential contaminantwere used to evaluate the fill
source areas

3 . 4 « 1 _ Geophysical Feasibility survey. The objective of
the geophysical feasibility survey was to evaluate three
potential geophysical methods for gathering site background
data. The geophysical test methods evaluated during this
feasibility study included resistivity soundings, electro-
magnetic profiling, and ground-penetrating radar.

The resistivity soundings were conducted in general accord-
ance with guidelines set forth by the Texas Department of
Health, Division of Solid Waste Management: Technical Guide
No._ 1. All readings for this test were obtained using a
Bison instruments Model 2350B Earth Resistivity Meter. The
resistivity sounding stations were located at a 50-ft grid
spacing in accordance with Section 9.1 of the Field
Sampling and Analytical Plan. The Lee Modification of the
Wenner Electrode Configuration was chosen for the resist-
ivity sounding survey since it introduces a fifth electrode
into the center of the array to dinstinguish between
horizontal and vertical variations in the subsurface.

o
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The electromagnetic profiling was conducted under the
guidelines set forth in Section 4.0 of the Geonics Limited;
EM 31 Operating Manual. All readings for this method were
obtained using a Geonics Limited Model EM31-D Non-Contact-
ing Terrain Conductivity Meter. Readings were obtained at
station intervals of 30-ft, with a 20-ft spacing between
station traverses in accordance with Section 9.1 of the
Field Sampling and Analytical Plan.

The ground-penetrating radar (GPR) profiling method was
performed by Detection Sciences, Inc. All readings for
this method were obtained using a custom-modified 120 MHz
radar antenna in conjunction with a GSSI SIR System-8 radar
system.

Three test areas were used to evaluate which geophysical
method or combination of geophysical methods were potential-
ly applicable for a detailed site survey. In an open field
area , Test site 1 , conductivity , surface resistivity , and
ground-penetrating radar techniques were tested to evaluate
relative responses between background conditions and previ-
ously documented subsurface anomalies. Conductivity and
ground -penetrating radar were tested in an asphalt paved
area at Test Site 2 to evaluate potential interferences
caused by asphalt paving. Conductivity and ground-penetrat-
ing radar were also tested in a concrete paved area at Test
Site 3 to evaluate potential sampling interferences caused
by reinforced concrete paving.

O
O
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Evaluation of apparent resistivity sounding data indicates
a generally lower sensitivity to subsurface anomalies
because of the 50-ft grid spacing. In addition, because
most of the site is paved or heavily wooded, logistical
concerns limit the applicability of intrusive geophysical
methods, such as earth resistivity measurements.
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The electromagnetic profiling data indicated a wide range
of conductivity values for all three test sites. Those
areas that exhibited conductivity values greater than 60
mmho/m or less than 40 mmho/m were interpreted as potential
subsurface anomalies. The conductivity method appeared to
respond to subsurface anomalies in areas paved with
asphalt . Areas paved with steel reinforced concrete
disclosed sufficient damping resulting in generally lowsensitivities.

The ground-penetrating radar profiling method detected
electromagnetic responses in the subsurface limited to a
depth of approximately 7 ft. The ground-penetrating radar
method appears to have a limited penetration depth at the
site due to the high electrical conductivity of the upper
clayey stratum which is highly attenuative of the radar
pulse. The ground-penetrating radar appeared to have a
generally low sensitivity to electromagnetic responses in
the shallow subsurface in areas paved with asphalt. Areas
paved with steel reinforced concrete exhibited sufficient
damping resulting in generally low sensitivities.

Results of the geophysical feasibility survey are summar-ized as follows:

1.

2.

Electromagnetic profiling methods achieved a greater
-•Pth penetration than ground-penetrating(«»), Whlcn ls iiBited because of

Electromagnetic profiling fflethods

o
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3. Electromagnetic profiling methods are non-intrusive
and can be used in asphalt-paved areas that are not
generally feasible for surface resistivity methods.

4. Electromagnetic profiling methods permit real time
measurements for field interpretation and flexibility
in changing grid spacing to more accurately delineate
anomalous areas.

Based on the results of the geophysical feasibility survey
(MRA Report No. 85*317 dated December 18, 1 9 8 5 ) , the
electromagnetic survey method was selected.

3 . 4 . 2 _ . Electromagnetic .Geophysical Survey. The objective
of the geophysical site survey was to explore areas of
subsurface anomalies associated with potential fill areas.
The geophysical survey included 696 electromagnetic data
stations and substations, as indicated on Figure 3-1. All
readings were obtained using a Geonics Limited Model EM31-D
Ron-Contacting Terrain Conductivity Meter with an intercoil
spacing of approximately 12 ft. This spacing yields a
penetration depth of about 19 .7 ft.

Electromagnetic profiling was performed over approximately
one-quarter of the site. The remaining three-quarters of
the site was not profiled because of access restrictions
due to buildings, trailers, trees, etc., and because of
interferences from reinforced concrete paved areas.

Traverse lines were typically located with a 50-ft spacing
and were field located by using a transit. Readings were
obtained generally at 50-ft station intervals. At several
locations, substations were located in the traverse line
between consecutive stations to further delineate the
boundaries of anomalous areas. several other substations
were located perpendicular to the traverse line.
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Two sets of readings were obtained at each station, one
with the coils oriented north-south, the other with the
coils oriented east-west* This procedure yields an average
apparent conductivity value to compensate for lateral
variations of conductivity in the underlying soil layers at
each station. A copy of the apparent conductivity
measurements is included in Appendix B, Volume 2.

3 . 4 . 3_.. _ .Geophysical Anomalies . Results of the electromag-
netic geophysical survey (MRA Report No. 8 5 - 3 1 7 dated
December 27, 1985) are summarized as follows:

1. The survey detected electromagnetic responses in the
subsurface which were interpreted as apparent
conductivity anomalies at several locations at the
site.

Oin
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2. Apparent conductivity anomalies were evaluated for
surface features , underground utilities, and
potential fill areas.

3. Anomalies interpreted as potential fill areas were
delineated on a site map to assist in locating the
soil borings.

The electromagnetic data reflected a wid« range of apparent
conductivity values throughout the surveyed areas of the
South Cavalcade site. The electromagnetic data were used
to construct an apparent conductivity contour map, as shown
on Figure 3-2. The average measured background range of
apparent conductivity values vary from about 40 mmhos/m to
60 mmhos/m, based upon values from stations in areas known
to be undisturbed by previous site activities. Apparent
conductivity values less than 40 mmho/m or greater than 60
mmho/m in vegetated areas, and values less than 40 mmho/m
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or greater than 80 mmho/m in asphalt-paved areas, were
interpreted as potential subsurface geophysical anomalies.
The geophysical anomalies map is shown on Figure 3-3„ The
negative off-scale readings are interpreted as responses
from underground utilities or abandoned railroad tracks,
and therefore are not included on Figure 3-3. Apparently
conductivity data used to construct the geophysical
anomalies presented on Figure 3-3 are located in Appendix
B, Volume 2.

3._5_ ..Shallow Auaer Boring Study
A total of 139 shallow auger borings were completed during
the Remedial Investigation. Approximate locations of the
auger borings are shown on Figure 3-4. Also referenced on
Figure 3-4 are the Work Plan aerial photograph areas and
the geophysical anomaly areas identified from Subtasks IB
and 2C, respectively. The shallow auger boring study
report was previously submitted (see MRA Report Mo. 85-317,
dated May 30, 1986) . This task was conducted in general
accordance with Section 4.2 of the Field Sampling and
Analytical Plan.

3 .5_, 1. _., General * The shallow auger boring study was con-
ducted to evaluate geophysical anomalies, explore potential
on-site contaminant source locations, and to assist in the
location of subsequent deep soil borings. Auger borings
were also located in areas associated with previous wood
treating and coal tar distillation facilities anci operation
areas, located from review of historical aerial photographs
(section 1 . 2 . 3 ) . A list of areas explored and the number
of auger borings drilled within each area is presented in
Table 3-1.
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TABLE 3 - L
AUGER BORING LOCATION DISTRIBUTION

AERIAL PHOTOGRAPH IC ANOMALIES :
Area No .

A01
A02
A03
A04
A05
A06
A07
A08
A09
A10
All
A12
A13
A14
A15

GEOPHYS ICAL ANOMALIES :

A02
A04
A13
A16
A17
A18
A19
A24
A25
A26

OFFSITE BACKGROUND :
A20
A21
A22
A23
A27
A28

Comp l e t e d Auger_Boirings

11
11

2
15

5
10

7
4
9
9

14
3
7
3
3

oin
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NOTE
* Deno t e s that Areas A 0 2 ,

a r e a s we r e l o c a t e d
area s . Auger borings
anomalies also apply to

139 Total Auger Borings

A04 , and A13 geophysical anomaly
In aeria l photograph i c anomaly
listed under aerial photographic
geophysical anomaly areas .
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Shallow auger boring drilling was performed using an all-
terrain Geospace B-2 5 0 auger rig to an average depth of 8
ft. Auger advancement was conducted using solid-stem, dry
augering techniques, and was typically in increments of 2
ft. Visual soil classification of the auger samples was
performed by the field geologist, with notation of odors
and visual soil staining. Auger boring logs are presented
in Appendix C, Volume 2. Soil classifications are based
upon visual classification using the Unified Soil
Classification System (USCS) and are not verified by
laboratory testing. Boring coordinates and ground-surface
e levat ions included on the auger boring logs are
approximate and are based upon the site topographic map
shown on Figure 2-2.

3,5.2._ Shallow Auger Boring Location. Areas. The plan of
auger borings (Figure 3-4) references auger boring numbers
which are grouped with respect to aerial photograph and
geophysical anomaly areas. The anomaly areas are numbered
as follows:

1. Areas A01 through A15 designate Work Plan
aerial photograph areas . Photographs
referenced include ASCS Aerial Photographs
BQY-3FF-144B ( 1964) and BQY-13M-123D ( 1953) .
The areas are defined in Section 4.1 of the
Field Sampling and Analytical Plan.

2. Areas A16 through A19 and Areas 24 to 26
designate geophysical anomalies which were
mapped from the MRA report, Electromagnetic
Geophysical Survey, dated December 27, 1985.

3. Areas A20 through A23 and Areas A27 and A28
designate off-site background locations.

O
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3 . 5 , 3 Soil Sampling Procedures. The soil sampling proce-
dures utilized during the shallow auger boring study were
conducted in general accordance with MRA Standard Operating
Procedure SOP-HWF-01, included in Appendix D, Volume 3.

An average of one soil sample was obtained from each
shallow auger boring. Additional samples were collected at
changes within soil strata and where visual soil staining
was encountered. Samples were collected directly from the
auger flights with a disposable wooden tongue depressor.
Samples were placed into detergent-washed/ 16-oz glass
jars, and capped with Teflon-lined lids. Each jar was
Labaled with a sample identification number, sample depth,
date, and time. Field headspace measurements of total
organic vapors were obtained by using a calibrated HNU
photoionization analyzer equipped with a 10 .2 eV probe.
The field headspace measurements were converted into
naphthalene equivalents and recorded on the auger boring
logs presented in Appendix C, Volume 2* The samples were
placed on ice and transported to the MRA laboratory on a
daily basis with chain-of-custody documentation.

Auger flights were cleaned between each borehole by a high-
pressure, hot water spray. At the end of each work day,
the auger drilling rig was also cleaned with a high-pres-
sure/ hot water spray. Soil cuttings not utilized as
samples were collected into 55-galIon metal drums and
stored onsite. Auger boreholes were backfilled with dry,
nonpolymer bentonite.

3_* 5.4 _ Sample, .tdentification. Auger boring soil sample
identification for the project is based upon the coding
system: SCK-Axx-AByy-zz where*
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SCK - identifies the South Cavalcade Site
Axx - identifies area number

AByy - identifies auger bor.'ng number
zz - identifies sample number

3 . 5 * 5 Soil Surrogate Testing. Soil surrogate testing of
the auger boring samples was conducted to evaluate poten-
tial soil contaminants. The surrogate testing program
consisted of laboratory headspace analysis for total
organic vapors using a photoionization detector. Qualita-
tive metals screening for arsenic, chromium, copper, lead,
and zinc was conducted using an X-ray fluorescence analy-
zer. Details of the auger boring sample surrogate testing
are given in Section 3 .9 . 1 .

3 .5 _ . 6 Surficial Soil Anomalies. Evaluation of the shallow
auger boring data did not indicate the presence of poten-
tial shallow soil contaminant source areas. However,
during the auger boring program, areas were disclosed
containing visual soil staining. The results of the
shallow auger boring program were used to construct a
surficial soil anomalies map. This map is presented on
Figure 3-5. Anomaly area boundaries are based upon visual
observations and are therefore approximate. Anomaly areas
A, B, and C correspond to auger boring areas A02/A04,
A05/A06, and A11/A13, respectively. This map does not
reflect or depict an interpretation that the soil anomaly
areas are considered for possible remedial action, either
expressed or implied. The map was used to assist in
locating areas for further investigation during the soil
boring program. Data used to construct the surficial soil
anomalies map are located on the auger boring logs
presented in Appendix C, Volume 2.
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3,6 Soil Boring Program
A total of 82 soil borings (including two deep monitoring
veil borings) were completed for the Remedial Investiga-
tion. Approximate soil boring locations are shown on
Figure 3-6. Also shown on Figure 3-6 are four cone penetro-
meter test (CPT) locations. The cone penetrometer data
included a continuous soil profile and was used to supple-
ment the soil boring data. The soil borings were drilled
using hollow-stem augering with continuous soil sampling.

3 . 6 . 1 General. The objective of the soil boring program
was to explore surficial soil anomaly areas and to evaluate
subsurface (saturated zone) soil quality. The soil borings
were located in areas associated with previous wood
treating, coal tar distillation facilities, and operation
areas, as outlined in the RI/FS Work Plan. Soil borings
were also located in areas of surficial soil anomalies.

in
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The number of soil borings and boring locations were
assessed throughout the field exploration program based
upon preliminary interpretations of on-going field boring
data. In the event visual soil staining was noted,
additional soil borings were assigned to more accurately
delineate the lateral extent of potential subsurface
contaminants. Selected borings were also drilled offsite
to assess offsite subsurface soil quality. Also, a soil
boring was drilled offsite (JCK-A" >7-SB01) to evaluate
background conditions.

3 . 6 . 2 Soil .Sampling Procedures. Soil sampling was con-
ducted in general accordance with MRA Standard Operating
Procedure SOP-HWB-02, Appendix D, Volume 3. Soil samples
were generally collected at continuous 2-ft intervals and
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visually classified by the field geologist using the
Unified Soil Classification System (USCS) , noting visual
soil staining. Soil boring logs are presented in Appendix
F, Volume 2. Visual soil classifications presented on the
boring logs are not verified by laboratory testing.

Field procedures for continuously sampling a shallow sand
zone were modified because of flowing sand conditions
caused by unbalanced hydrostatic pressures within the sand
zone. The flowing sand condition prevented continuous
sampling of sands by hollow-stem drilling methods, thus
sampling of lower sections of the sand unit was omitted.

Soil boring depths were outlined in the RI/FS Work Plan and
included advancement to a depth of 5 ft below a shallow
sand zone for 50 percent of the soil borings, and to a
depth of 5C ft below the ground surface for the remaining
soil borings within any designated area. Due to tho dis-
closure of deeper visual soil staining, the majority of the
soil borings were generally extended to the depth of
unobservable visual staining and olfactory responses and tc
the clay layer immediately bslow a silt layer which was
generally continuous throughout the site. The average soil
boring completion depth was 64 ft.

Soil samples were collected by utilizing thin-walled Shelby
tubes or split-spoon samplers. Samplers were cleaned be-
tween sampling intervals. Cleaning of the sampling device
included a detergent solution wash, methanol rinse, and
clean water rinse.
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3-20
After samples were removed from the sampler and classified,
a representative section of the soil sample was removed
with a clean knife and placed into a detergent-washed,
16-oz. glass jar with a Teflon-lined lid. Each sample was
labeled with a sample identification number, sample depth,
date, and time. Field headspace measurements of total
organic vapors were obtained by a calibrated HNU photoioni-
zation analyzer equipped with a 10 *2 eV probe. The field
headspace measurements were converted into naphthalene
equivalents and recorded on the soil boring logs presented
in Appendix F, Volume 2. The samples were placed on ice
and transported daily to the MRA laboratory with chain-of-
custody documentation.

Auger flights, drill rig, and tools were cleaned with a
high-pressure, hot water spray between each boring
location. Soil cuttings, unused soil samples, drilling
fluids, and disposable items were collected in 55-gallon
metal drums and containers, and stored onsita.

The soil borings were pressure-grouted with a cement-
nonpolymer bentonite grout upon the completion of each
boring. The grout mixture was inj ected into the soil
boring from the completion depth to the surface. The
grouting was commenced before removal of the flight augers.
A positive head of the grout was maintained within the
flight auger during the removal procedure.

3.6 ,3 Sample Identification. Soil boring sample
identification for the project is based upon the coding
system: SCK-Axx-SByy-zz where:

SCK - identifies the South Cavalcade Site
Axx - identifies area nuir,ber

SByy - soil boring number
zz - identifies sample number

in
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During the soil boring program, duplicate samples were
taKen from some soil samples. All duplicate samples are
identified with a random sample code number (zz) between 60
and 69. This separation in sample code numbers was used to
prevent the pairing of samples with corresponding duplicate
samples, thus eliminating potential biased laboratory test
results. Duplicate sample locations are referenced on the
soil boring logs presented in Appendix F, Volume 2.

3.6 . . 4 Soil .Surrogate Testing. Soil surrogate testing of
the soil boring samples was conducted to screen samples for
subsequent EPA Hazardous Substance List (HSL) analysis and
also to aid in evaluating soil quality. The surrogate
testing program consisted of (a) laboratory headspace
analysis for total organic vapors using a photoionization
detector/ (b) fluorescence analysis for total aromatic
hydrocarbons using a spectrofluorowetar, and (c)
qualitative metals screening for arsenic, chromium, copper,
lead, and zinc using an X-ray fluorescence analyzer.
Details of the soil boring sample surrogate testing are
given in Section 3 . 9 . 2 .

3 * 6 . 5 _rGo_ne Penetrometer. soundings. Cone penetrometer
soundings with a conductivity meter were performed to
evaluate a relationship of in-situ conductivity between
former operation areas and background areas and to obtain
a continuous soil profile to supplement the soil boring
data. The purpose of the cone conductivity soundings was
to evaluate the potential of using a relatively rapid and
continuous investigative technique to accurately delineate
subsurface quality. The cone soundings ware performed by
Fugro. All soundings were prassure grouted with a
eament-bantonitd grout upon completion. All downhole
equipment was cleaned with a high- pressure, hot water wash
between soundings.

cc
<«r-tn
vOoo

006518



Four soundings were conducted and are located as shown in
Figure 3-6 . Soundings SCK-CPT-01 and SCK-CPT-02 were
located outside previous plant operations areas to provide
a background conductivity log. Soundings SCK-CPT-03 and
SCK-CPT- 04 were located in suspected operations areas to
compare with background measurements. The logs of the cone
conductivity soundings are presented in Appendix E, Volume
2.

From the four cone conductivity soundings performed, a
conclusive correlation of conductivity readings betx^een
former operation areas and background areas could not be
drawn. Further attempts at correlation with this method
wars therefore abandoned.

3 . 6 . 6 Previous Soil Borings . Geotechnical reports
prepared for the Metro Regional Rail System (RHS) study
were reviewed to obtain additional site background data.
These reports present soil boring data which was utilized
to supplement the project soil borings Cor evaluation of
site geology. Previous soil borings from the Metro RRS
study are referenced on Figure 3-6 .

in\ooo

3L.-7.1 General. The purpose of the ground water monitoring
well program was to evaluate groundwater flow patterns in
the shallow water-bearing zone and to supplement the soil
quality data for evaluation of subsurface quality. Nine
groundwater monitoring wells were installed during the
Remedial Investigation in the shallow zone and 11 were
installed in deeper discontinuous sands and silts to assess
vertical hydraulic characteristics. In addition, nine
existing grounds*ter monitoring valla were previously
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installed during the Cavalcade Contaminant Survey and are
included in the comprehensive groundwater monitoring
program. The locations of the groundwater monitoring wells
are included on Figure 3-6.

The monitoring well locations were based upon one of the
following criceria:

.1. Zones of observed soil staining.
2. Monitoring of potential migration.
3. Background monitoring wells were placed up-

gradient (based on previous work by COM -
Cavalcade Contaminant Survey) from areas of
observed soil staining.

3 . 7 . 2 ..Installation Procedures. The installation proce-
dures Cor the shallow zone monitoring wells were in general
accordance with the Field Sampling and Analytical Plan.
All wells were installed using a hoHow-stem auger drilling
rig. The wells were general ly located adjacent to
completed soil borings to eliminate the need for continuous
soil sampling during installation. Some soil samples ware
coll acted in the monitoring zone and checked for visual
staining and field and laboratory headspace measurements.
Gra in-s i ze analysis of selected soil samples from the
monitoring zona were conducted to provide an approximation
of field permeability ranges and is discussed in the Field
Permeability Test Data in Appendix I, Volume 3. Results of
the grain-size analyses are included in Appendix A, Volume
3 .

o
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Auger flights, well screen, blank casing, and end caps were
cleaned using a high-pressure, hot water spray before in-
stallation. Filter sand was backfilled around the aeraen
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to reduce formation soils from entering the well. A
bent on it e pellet seal was placed above the filter sand,
with the remainder of the borehole grouted with a
cement-nonpolymer bentonite grout. At six monitoring well
locations (SCK-P01 to SCK-P05 and SCK-MW23) the grout
backfill was placed directly above the filter sand in lieu
of a bentonite seal due to internal size restrictions of
the hollow-stem auger.

Elevations at the top of each well casing were surveyed by
Gullett and Associates, inc.. Location coordinates used for
the monitoring wells are approximate.

3 . 7 * _ 3 _ Well construction. construction details of the
monitoring wells are presented on logs in Appendix F,
Volume 3. The logs present well construction data and soil
boring data for each well installation. The boring data
are based on visual classification of soil cuttings.

Well casing was constructed of 2-in.-diameter Schedule 40
PVC with threaded flush joints. Well screen (0.010- in .
slots) lengths were installed to monitor the entire
thickness of the water-bearing zone.

The monitoring wells were completed with concrete pads,
concrete-filled barrier posts, and locking protective steel
casings. Seven monitoring wells were completed flush with
the ground because of locations in high traffic areas
(Monitoring Wells SCK-MW04, SCK-MW06, SCK-MW08, SCK-MW09,
SCK-MW14, 3CK-MW1G, and SCK-MW23), and are covered with
locked utility man-hole castings.

egin
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3 . 7 . 4 Well Development. All groundwater monitoring wells
were developed utilizing an air-lift development technique.
Dual inline air filters arranged in series were utilized to
reduce potential contamination from the air compressor
during the development procedure. The wells were developed
until the discharge was visually clear of sediments. Table
3-2 lists the well development data for the monitoring
wells. water-level measurements were taken prior to
development to calculate well volumes.

Development water from the wells was collected directly
into storage drums. Tygon tubing was used to develop the
monitoring wells and was replaced between each well
location to reduce the potential for cross contamination.

3 . 7 , 5 . Previous . Shallow Monitoring Wells. Nine shallow
groundwater monitoring wells were installed into the
shallow water-bearing zone during the previous site
investigation by Camp Dresser & KcKee (COM) . Construction
reports of the wells are included in Appendix F, Volume 3.
The previous monitoring well locations are referenced on
Figure 3 -6 . The previous wells were installed using
wet-rotary drilling techniques and were constructed with
2-in.-diameter PVC materials, similar to the wells in-
stalled for the Remedial Investigation. Casing elevations
of the previous monitoring wells were re-surveyed to pro-
vide a consistent datura for all subsequent water-levelmeasurements.

3.. 7,._6_ -Water-LeveJL Measurements. Water-level measurements
were obtained on approximately a monthly basis for the 20
shallow wells installed during the Remedial Investigation
and for the 9 wells installed during the previous COM
study. The monthly readings were taken to measure seasonal
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TABLE 3-2
GROUNDWATER MONITORING WELL DATA

m ——— kSor
Well No. * 1 ' M — *-*•

OW01
OW02
OW06
OW07
OW08
OW09
OW10own
OW13
OW1 4

MW01
MW02
MW03
MW04
MW05
MW06
MW07
MW08MW09
MW10
MW11
MW12
MW14
HW16
MW23

P01
P02
P03
P04
P05

DW02
P06< 3 >si\P07 ( 3 'f^\1T~OW01CJ ;

iHJl, (,11

732 , 1 52
733,695
7 3 3 , 6 7 0
734,241
733 ,24 1
732,465
730 ,827
73 1 ,400
7 3 3 , 2 1 6
7 3 3 , 7 2 0
7 3 3 , 7 0 0
733,230
734, 1 10
731,480
7 3 3 , 4 3 0
730,820
7 3 0 , 6 9 0
7 3 0 , 6 5 0
7 3 0 , 2 5 0
7 3 3 , 2 4 0
734, 120
7 3 3 , 6 9 0
730,820
730 ,240
731,340
733 ,270
730 ,870
7 3 1 , 3 7 0
734 ,240
732 , 180
7 3 0 . 3 5 0
729 ,290
734, 180
740.300

ainates
East

3 , 1 5 8 , 5 6 3
3, 157,796
3 , 1 5 8 . 0 5 0
3, 157,700
3 , 1 57 ,488
3,157,665
3 , 157 ,878
3 , 1 5 8 , 7 5 0
3 , 1 5 8 , 3 2 9
3 , 1 58 ,200

3 , 1 5 7 , 4 9 0
3, 157,830
3 , 1 5 8 , 4 4 0
3, 158,350
3 , 1 57 , 1 20
3,158,440
3 , 1 5 9 , 0 2 0
3 , 1 5 7 , 5 9 0
3 , 1 5 7 , 8 7 0
3 , 1 5 7 . 8 0 0
3 , 1 5 8 , 4 4 0
3 , 1 5 7 , 8 0 0
3,158,450
3 , 1 5 7 , 8 7 0
3,159,130
3,157,500
3 , 1 5 7 , 8 7 0
3 , 1 5 8 , 7 5 0
3 , 1 5 7 , 7 2 0
3 , 1 58 , 500
3 , 1 5 7 , 9 3 0

3 , 1 58 ,200
3 , 1 55 ,650
3 , 1 56 ,240

Date
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

8- 1 1 -86
8-11-86

1 1 -07-86
8-08-86
8- 13 -87
8-08-86
8-08 -36
8 - 1 3 -87
8-08-86
8- 1 1 -86

1 1 -07-86
8-1 1 -86
8-08-86
8-08-86

11-23-87
6-03-86
6-04-86
6-05-86
6-03-86
6-04-86
5- 12-87
3-30 -87
3-30-87

NA

Well Development
Pureed (gal

NALir\

NA
NA
NA
NALi A
NANA
NA
NA
NA

18
35
55
30J V

60
20if \j

5
55
30
25
27
20
10

3̂
60

24
32
45
28
40

7150
NA
NA
NA

L) Well Volume Cgal) (4 >
WA1*1 A

NALtn.

MAr*n
NAKin.
NAil/l

NA

7 . 0
U Q. O

1 6 . 7
8 . 9

75 4£. J * *T

« •>. /
1 . 3

?4 eib T^ t ̂

9 . 7i aJ . O
6 . 0
3 . 9
2 04* • V

0 . 5
11 .7
5.7
6 . 1

1 1 .9
5 ?*J • £*

6 . 7

7 2 . 2

NALin
NA

Notes.
1. Monitoring well location coordinates are approximate,
2. Monitoring wells denoted with Off prefix from Camp Dresser & McKee

report to Houston Transit Consultants - Cavalcade ContaminantSurvey, July 11, 1983.
3. Denotes monitoring veils used for water-level measurements only. Not

included in sampling and analytical program.
4. Veil volume calculated as the amount of water within well casing based

on wacer level at time of well development.
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groundwater level fluctuations. A summary of the water-
level measurements is presented in Appendix T, Volume 3.
Selected groundwater hydrographs showing monthly water-
level changes are presented in Appendix H, Volume 3.

Water-level measurements were obtained using a weighted
tape from the top of all well casings. The measuring tape
used during the procedure was cleaned between each well.
Cleaning included the use of both methanol and potable
water.

3 . 7 . 7 Groundwater Sampling Summary. Two rounds of shallow
groundwater sampling were conducted in general accordance
with the Field Sampling and Analytical Plan, except that no
filtering was performed. Most of the Round 1 groundwater
samples were collected on December 9 to 12, 1986 . Most of
the Round 2 groundwater samples were collected on February
3 to 5, 1987 . A list of sample containers are shown on
Table 3 -3 .

CM
in
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Prior to sampling, water levels were measured to calculate
well volumes. Based upon the calculated well volume, each
well was purged by bailing methods to remove at least five
v/ell volumes, except Monitoring Well CAV-OW02, which was
purged and sampled utilizing a peristaltic pump. one
measurement of pH, conductivity, and temperature was
generally obtained at each well location prior to sampling.
Purged well volumes, pH, temperature, and conductivity
measurements are presented in Appendix U, Volume 3. All
groundwater produced during sampling was placed in drums
and placed in on-site storage.
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TABLE 3-3
SUMMARY OF GROUNDWATER SAMPLE CONTAINERS

Container Size
1 liter

1 liter
1 liter
1 liter
1 liter
40 ml.
1 liter

Container
amber glass

amber glass
plastic
plastic
plastic
VGA vials
amber glass

Laboratory Testing
base/neutralextractables
acid extractables
cyanide
metals
nitrate
volatiles
p&Gticides/PCBs

in
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3 . 7 . f 8 .. Field Permeability. Testing. The field permeability
testing program was designed to evaluate the horizontal
hydraulic conductivity of the shallow water-bearing zone.
The hydraulic conductivity test program was performed in
general accordance with EPA Method 9100 . The field
permeability testing was conducted after the Round 2 ground-
water sampling to prevent alterations in the groundwater
quality due to the potable water added to the well.

Falling-head hydraulic conductivity tests were run in four
fully-cased monitoring wells screened over the test
strata. Prior to testing, each well was developed using
filtered compressed air to remove any accumulated sediments
that would tend to clog the filter materials, and thereby
affect the test results. Excess heads were induced by
rapidly injecting a known volume of potable water into each
well. Water-level recovery data was then obtained with an
electric water-level indicator and a surveyors tape
graduated to 0 . 0 1 ft until at least 85 percent of the
original excess head had dissipated. The results of the
field permeability testing program are presented in
Appendix I, Volume 3 and are summarized in Section 4 . 0 .

CMin
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Deep Groundwater.Honitoring

_3_._8.1 General. One deep groundwater monitoring well was
installed during the Remedial Investigation instead of two
required by the RI/FS Work Plan as agreed by the EPA on
September 11, 1986 . Documentation of this agreement is
provided on Koppers Company, Inc., correspondence dated
September 16, 1986 (Appendix G, Volume 2). Monitoring Well
SCK-DW01 was initially to be installed in the Merchants
Fast Motor Lines southeast parking lot. A soil boring was
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drilled to 145 ft, with soil samples taken at 5-ft
intervals. The soil boring log is presented in Appendix F,
Volume 2. The borehole was geophysically logged (Appendix
G, Volume 3), and the surface casing set. Due to problems
with setting the surface casing, it was agreed that
Monitoring Well SCK-DW01 was to be abandoned, the surface
casing pulled, and the annulus grouted for the full depth.

Before selecting a new location for the deep well, two
off-site piezometers, Piezometers SCK-P06 and SCK-P07, were
installed to measure the deep groundwater gradient. This
was accomplished by correlating groundwater levels, between
the two piezometers and two existing deep monitoring wells,
Monitoring Wells CAV-OW06 and CT-OW01. Monitoring Well
CAV-OW06 vas previously installed onsite during the COM
Cavalcade Contaminant Survey and Monitoring Well CT-OWOl
was previously installed cffs ite during the COM
Crosstimbers Contaminant Survey. The locations of the deep
piezometers and wells are shown on Figure 3 -7 . The
installation procedures for Piezometers SCK-PC6 and SCK-P07
utilized mud rotary drilling procedures. The deep
piezometers are used only for obtaining groundwater level
measurements.

CMin
vUoo

Based upon the potentiometric surface of the deep zone.
Monitoring Well SCK-DWOD was located downgradiant and
offsite the southwest property boundary, on the west side
of American Warehouse property. This location was approved
by the EPA in letter form, dated April 9, 1987 (see
Appendix G, Volume 2). Soil samples for the deep well
installation were generally taken at S-ft intervals to a
depth of 215 ft. The boring log is presented in Appendix
F, Volume 2. The geophysical log is presented in Appendix
G, Volume 3. The deep monitoring well was double cased to
prevent possible cross contamination from overlying strata.
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3 ._8_. 2 Installation Procedures. The installation proce-
dures for the deep Monitoring Well SCX-DW02 were in general
accordance with the General Specifications for Construction
of Deep Groundwater Monitoring Well (Appendix «T, Volume 3) ,
with the exception that steel casing was substituted for
PVC. All downhole equipment, drilling rig, and tools were
cleaned between each phase of installation with a high-
pressure, hot water spray. All surface casing, screen,
caps, and blank casing were also cleaned before instal-
lation.

The sample boring and casing installation were p^rforaed
using a Gardner-Denver 1000 drill rig. An initial
4-in.^diameter soil boring was drilled and sampled to a
depth of 72 ft. The borehole was geophysically logged, to
provide a more accurate profile between soil samples, and
then reamed with an 18-in.-diameter bit. A 13 3/8-in. O . D .
steel surface casing was installed to a depth of approxi-
mately 72 ft and pressure-grouted in place with a cement-
bentonite grout. The grout was allowed at least 48 hours
curing time before work was continued.

Aiter the grout curing time was reached, a 4-in.-diameter
soil boring was advanced from a depth of 72 ft to 142 ft.
The borehole was geophysically logged and then reamed with
a 12 1/4-in.-diameter bit. A 8 5/8-in. O .D . steel surface
casing was set to a depth of approximately 14 1 .5 ft and
pressure-grouted in placed with a cefflent-bentonita grout.
The grout was allowed at least 48 hours curing time before
work was continued.

After completion of the grout curing time, a 4-in.-diameter
soil boring was advanced from a depth of 142 ft to a total
depth of 221 ft. The borehole was geophysically legged £nd
then reamed with a 7 7/8-in.-diameter bit to a depth of 215
ft.

o
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A nonpolymer bentonite mud was tremied into the borehole
through the drill stem. The drill stem was raised to a
depth of 120 ft, inside the surface casing, and fresh water
pumped into the borehole to remove the bentonite mud from a
depth of 120 ft to the surface.

3 . B . 3 Hell Construction. Approximately 30 ft of stainless
steel wire-wrap screen was installed from a depth of 180 ft
to 210 ft. Schedule 40, Type 304 stainless steel casing
was set to above ground level. A sand filter pack was
tremied in place throughout the entire monitoring zone, A
nonpolyraer bentonite mud was tremied in place above tha
oand filter pack, and a cemant-bentonite grout placed above
tha bentonita seal to the surface. Tha daap monitoring
wall log showing tha constructed dimensions is presented in
Appandix F, Volume 3.

3 . 8 . 4 Wall Development. Wall development was conductad by
ufling a combination of air aurga techniques and pumping
until a sediment-free condition was attained (lesa than 0.1
ml by Imhoff Cona) and constant conductivity measurements
were observed. After development, a cleaned stainless
steal pump and stainless steal riser pipe were installed in
the monitoring well. The monitoring well was then purged
of approximately 5 , 5 5 0 gallons by using a dedicated
stainless steel submersible pump. A total of 7 , 1 50 gallons
were removed during well development and purging. All
groundwater produced was placed in drums and stored onsite.

3_._&jt3 Previous Deep Monitoring Well. Monitoring Well
CAV-OW06 was previously installed at the north portion of
the site to a dapth of 210 ft. A monitoring well log is
included in Appendix P, Volume 3. The well was installed

O
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using wet-rotary drilling methods and includes a 6-in.-
diameter steel surface casing to a depth of about 120 ft.
Details of the installation procedures are included in the
COM cavalcade Contaminant Survey Report. A dedicated
stainless steel submersible pump was also installed in
Monitoring Well CAV-OW06 to facilitate sampling.

3 . 8 _ . 6 Deep Groundwater Sampling. Monitoring Well CAV-QW06
was sampled three times and Monitoring Well SCK-DW03 was
sampled twice in general accordance with the Field Sampling
and Analytical Plan, except that no filtering was
performed. Monitoring Wall CAV-OW06 was sampled on
December 10, 1986, February 5, 1987, and June 10, 1987 .
Monitoring Well SCK-DH02 was sampled on June 10, 1987 and
August 4, 1987.

Prior to sampling the deep monitoring wells, approximately
five wall volumes were purged from the wells utilizing the
dedicated stainless steel submersible pumps previously in-
stalled* Samples were obtained with the stainless steel
submersible pumps. One measurement of pK, conductivity,
and temperature was measured at each well location. Purged
wall volumes, pH, temperature, and conductivity measure-
ments ars presented in Appendix U, Volume 3. All ground-
water produced was placed in drums and stored onsite.
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3,_9_ Soil and__Groundwat_er_ Analytical Testing
Analytical tasting of auger boring samples, soil boring
samples, and groundwater samples was performed in general
accordance with the RI/FS Work Plan and the QA/QC Plan.
Auger boring samples weve analysed using soil surrogate
test methods. Soil borinj samples were analyzed using both
surrogate test methods and EPA Contract Laboratory Program
(CLP) procedures. Groundwater samples were analyzed using
EPA CLP procedures, high performance liquid chromatography
(HPLC), and standard water quality analysis test methods.
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The soil surrogate testing program generally consisted of
X-ray fluorescence analysis for metals, headspace analysis
for total organic vapors, and fluorescence analysis for
total aromatic hydrocarbons. The soil CLP testing program
generally consisted of analysis for Hazardous Substance
List (HSL) semivolatile (SV) organics and selected HSL
inorganics. The groundwater testing program generally
consisted of CLP analyses for HSL SV organics, volatile
(VOA) organics, pesticides/PCB, and inorganics. General
water quality parameters were also analyzed. Table 3-4
lists the organic and inorganic constituents included in
the HSL soil and groundwater analytical testing programs.

3 , 9 . 1 . _ Auger Boring-.Surro.aa.to. Tasting. Soil surrogate teat"
ing of recovered auger boring ooil samples included motalet
screening with an X-ray fluorescence analyzer and headapace
measurements for total organic vapors with an HHU photoioni-
sation analyzer. Soil surrogate tasting was conducted for
each shallow auger Coring soil sample. Field and labora-
tory headspace measurements ware obtained for the auger
boring soil samples. Field headspace measurements were not
obtained on some auger boring soil samples due to problems
with high humidity and mechanical problems with the
analyzer.

Calibration of the photoionization analyzer was performed
on a daily basis in general accordance with the MRA
Standard Operating Procedure SGP-HWCL-02 (Appendix D,
Volume 3} . The span gas used for the HHU calibration was
isobutylene, at both low and high concentrations. All
field and laboratory headspace measurements were corrected
by subtracting background organic vapor readings. Labora-
tory headspace readings were made after samp.les were
all owed 4 hours to 10 hours to atta in room temperature.
These results were converted to naphthalene equivalents

CMroin
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TABLE 3-4
HSL SEHrVQ£#Trt£ ORGANICS1

AcenaphtheneAcenaphthyleneAnthracene
Benzo (a) anthraceneBenzo(a)pyreneBenzo(g) fluorantheneBenzo(gni)p@ryleneBenzoic Acid
Benzofk) fluorantheneBenzyl Alcohol
Bis (2-Ethylhe*yl ) phthalateBis (2-CiloroQtho)y)inQthaneBia (2-chlorethyl) ether
4-Brorcphenyl Rianyl EtherButyl Benzyl Fhthalatua4-Chloroanilina
2-Chloronaphthalene
4-Chlorc0tenyl Rienyl Etherchry&ene
Oibenzo (ah) anthraceneDibenzofuran1, 2-Dichlorobenzene1, 3-Dichlorokenzend1, 4-Dichlorofconzene3 , 3 • -Dichlorotcnzidino2 , 4 -Dichlorx^henolDiathyl Fhthalate2 , 4 -DiiBethylphanolDimethyl FhthalatsDi-N-Eutyl Fhthalate4 , 6-

Note:1.

2 , 4-
2 , 4-Di«itrotoluene2 , 6-DinitrotolueneDi-N-Octyl EhthalateFluoreneFluoratheneKexachlorobenzeneHexachlorobutadiene
Hexachlorocyclopeî tadieneHexachJLoroethaneIndeno ( 1 , 2 , 3 *cd) pyreneIsophorone
2-^fethylnaphthalene2-fIethylphenol4-ffethylphenolKaphthalene2-Nitroaniline3-Nitroaniline4-KitroanilineHitrobenzena2-Nitrophenol4-Mitrcphenol
H-NitrosodiphenylamineN-Kitrosopropylamine

in*oo
O

PentachlorophenolFhenanthrenePhenolPyrene
1,2,4-Trichlorobenzena2,4, 5 ̂Trichlorcphenol2,4,

analytical
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TABt£ 3-4 (cont'd)
H5L VOIATUE OPGANICS-1

Acetone
BenzeneErcanodicliloromethaneBromoform
Bromomethane2-Butanone
Carbon DisuJfide
Carbon TetrachlorideGSilorobenzeneOiloroethane
2-Chloroethylvinyl EtherCiloroform
CiloronvethaneCis-l, 3-Dichloropropene
Dibromochloronvethane1.1-Dichloroethane1.2-Dichloroethane1.1-Dichloroethene1.2-DichloropropaneEthylbenzene
2-Hexanone
Methylene OUoride
4-Methyl-2-PentanoneStyrene1 , 1 ,2,2 -^trachloroethane
Toluene
Itotal J l̂enesTrans-1,2-Dichloroethene
Trans-1,3-Dichloropropene'TrichloroetheneVinyl Acetate
Vinyl Chloride

HSL . Pesticides/PCB1

Aldrin
Aroclor-1016
Aroclcr-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Beta-BHC
Chlordane
4,4'-DDD
4, 4 '-DDE4,4'-Dcrr
Delta-EHCDieldrinEndosulfan I
Endosulfan IIEndosulfan Sulfate
Endrin
Endrin AldehydeEndrin Ketone
Gawma-EHC (Lindane)HeptachlorHeptachlor epoxide
Methoxychlor
Toxaphene

in̂
Doo

HSL AND NON-HSL INQRGAMTCfi2'3

AntimonyArsenicBeryllium
Cadmium
ChromiumCoppercyanideIron

MercuryNickelNitrate
SeleniumSilver
ThalliumZinc

Notes:1.
2.
3.

Included in groundwater analytical testing program only.Iron and nitrate are non-HSL inorganics.
Arsenic, chromium, copper, cyanide, iron, lead, and zincincluded in soil analytical testing program. Complete listincluded in groundwater analytical testing program.
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using a correction factor of 0 . 9 2 , and recorded on the
auger boring logs in Appendix C, Volume 2. T&e naphthalene
conversion factor was established by HNU Systems, Inc., by
measuring the instrument response at various span
potentiometer settings for known concentrations of
naphthalene vapors.

In general accordance with the RI/FS Work Plan, the follow-
ing metals were included in the soil sample surrogate test-
ing: arsenic, chromium, copper, lead, and zinc. Sample
screening was performed with a CSI X-Met 840 portable X-ray
analyzer. The X-ray analyzer was calibrated by CSI based
upon comparisons with metal concentrations measured by
atomic absorpt ion techniques. Laboratory quality
assurance/quality control (QA/QC) methods and instrument
detection limits were evaluated by MRA. Documentation of
the X-ray fluorescence calibration data was included in MRA
Report Mo. 85-317, dated May 14, 1986 . Standard Operating
Procedure SOP-HWCL-03 (Appendix D, Volume 3) outlines the
testing procedures used for the X-ray analyzer.

A total of 156 metal screenings were performed for the
auger boring soil samples. The results of the soil
surrogate metals analyses are referenced on the auger
boring logs presented in Appendix C, Volume 2 and are
summarized in Appendix D, Volume 2.

3 . 9 . 2 .Soil Borincr Analytical Testing. Soil boring analyti-
cal testing generally consisted of the soil surrogate
testing program and the CLP procedures for HSL sv and
selected HSL inorganics. Soil surrogate testing included
metals screening with an X-ray fluorescence analyzer,
headspace measurements for total organic vapors with an HNU

m
K\
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photoionization analyzer, and fluorescence analysis for
t ota 1 aromatic hydrocarbons . Soil surrogate testing was
conducted on at least four samples per soil boring, except
headspace measurements, which were performed on every
sample- Soil samples selected for surrogate testing were
generally taken from the shallow water-bearing zone, and
from the first clay unit under the sand zone. Additional
surrogate testing was assigned in lower water-bearing zones
at key locations to aid in evaluation of vertical
subsurface quality.

A total of 2052 samples were analyzed for total organic
vapors during the soil boring surrogate testing program. A
total of 282 samples were analyzed for surrogate soil
metals, and a total of 389 samples were analyzed for total
aromatic hydrocarbons. A total of 68 samples analyzed for
total aromatic hydrocarbons from the surrogate testing
program were analyzed for HSL SV, five HSL metals (zinc,
copper, chromium, lead, arsenic) and iron, and cyanide, as
required in the RI/FS Work Plan.

Total organic vapors surrogate testing procedures were the
same as procedures used for the auger boring samples
(Section 3 ,9 . 1 ) . Quality assurance protocol for the total
organic vapors surrogate testing consisted of analysis of
field duplicates and a comparison of laboratory and field
results and is presented in the Surrogate Testing Quality
Assurance Report in Appendix C, Volume 3 . Ninety-three
percent of the samples which had detected soil organic
vapors in the laboratory also had detected soil organic
vapors in the field. Additionally, 75 percent of the
detected HSL total aromatic hydrocarbon results were
supported by positive headspace responses, and 64 percent
of the non-detected HSL total aromatic hydrocarbon results
were supported by non-detected headspace responses.

in
vO
O
O

006536



iii
iiiiiiiiiiii

3-40

Metals screening procedures were the same as procedures
used for the auger boring samples (Section 3 .9 . 1 ) . of the
total of 282 soil metals surrogate analyses performed, 23
were field duplicates. Quality assurance protocol for the
aetals surrogate analytical program consisted of analysis
of field duplicates, laboratory replicates, and an
end-of-day standard analysis* A comparison of metal
surrogate data to the HSL analytical data indicates poor
correlations. Arsenic, chromium, copper, and lead
demonstrated 0 percent comparability between positive
analytical results and surrogate test results, indicating
that the X-ray fluorescence method did not detect these
metals when the analytical results indicated that these
metals were present in the soil samples. 2inc demonstrated
67 percent comparability between posit ive analytical
results and surrogate test results.

The metals surrogate analytical program was discontinued
because results of the metals surrogate testing and CLP
testing on the same soils indicated poor correlation.
Discontinuation was approved by the EPA on June 26, 1986,
A copy of the EPA ̂ correspondence is included in Appendix G,
Volume 2.

Fluorescence analysis techniques were used to qualitatively
assess the total aromatic hydrocarbon concentrations within
selected soil samples. A total of 389 fluorescence surro-
gate soil tests were performed, not including 34 samples
analyzed as field duplicates. An evaluation of fluore-
scence surrogate data indicates that 85 percent of the soil
samples which tested positive for HSL semivolatile fraction
aromatic compounds also tested positive using the fluore-
scence surrogate method. Eighty-five percent which tested
negative for HSL semivolatile fraction aromatic compounds
also tested negative using the fluorescence surrogate
method.
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The results of the soil boring surrogate analytical program
are presented on the soil boring logs in Appendix F, Volume
2 and summarized in Appendix B, Volume 3. An evaluation of
the surrogate analytical quality assurance program is
presented in Appendix C, Volume 3. Standard operating
procedures for the surrogate analytical techniques are
presented in Appendix D, Volume 3.

A total of 88 selected soil samples (excluding two samples
analysed for inorganics only), 68 of which were part of the
soil surrogate testing program, were assigned for analyti-
cal testing using CLP procedures, as listed in Table 3-5 .
Seventy-six samples were taken from the soil borings and
six samples were field duplicates of soil boring samples.
Six additional samples were taken from the deep monitoring
well borings. A 20-peak library search for HSL SV was also
conducted to identify non-HSL compounds.

00
K\in
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TABLE 3-5
SUMMARY OF SOIL ANALYTICAL TEST METHODS

Analysis
1. Seaivolatile Organics
2. HSL Metals
3. Iron
4. Cyanide

Method
EPA 7/85 Revision CLPStatement of Work forEPA 7/84 Revision CLPStatement of Work for
EPA 7/84 Revision CLPStatement of Work for
EPA 7/84 Revision CLPStatement of Work for

Organics
Inorganics
Inorganics
Inorganics

Four samples of the total of 82 (duplicates not included)
selected soil samples were analyzed as matrix spike/matrix
spike duplicates (MS/MSD) for SV organics and duplicate/
spikes (DUP/SPIKE) for inorganics. A discussion of soil
analytical test data is presented in Section 6 . 0 . Soil
boring sample analytical data reports are presented in
Appendix R, Volume 3.
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3 . 9 . 3 Groundwater Analytical Testing. As specified in the
RI/FS Work Plan, two rounds of groundwater sampling and
analysis were conducted at the South cavalcade Site, with
an additional Round 3 sampling and analysis of CAV-OW06 fcr
select PAH compounds. Round 1 analyses included HSL VGA,
HSL SV, HSL inorganics, iron, HSL pesticides and PCB on all
samples. In addition, selected Round 1 samples were
analyzed for general water chemistry parameters. Round 2
samples were analyzed for HSL SV and select metals, and
one-third were analyzed for VGA. Groundwater samples were
not analyzed for pesticides, PCB, and general water quality
parameters during Round 2 analyses, with approval of the
EPA. A copy of the EPA correspondence dated, February 3,
1 387 , is included in Appendix G, Volume 2. A 10-peak
library search for VOA and a 20-peak library search for SV
was conducted for Round 1. Selected Round 2 samples were
subjected to library searches. Additionally, Samples
CAV-OW06-003 and SCK-DW02-002 were analyzed for seven
select PAH compounds using high performance liquid
chromatography (HPLC) techniques. Table 3-6 lists the
groundwater analytical test methods.

TABLE 3-6
SUMMARY OF GROUNDWATER ANALYTICAL TEST METHODS

Analysis
1. Volatile Compounds
2. Semivolatile Compounds
3. Pesticides and PCS
4. HSL Metals
5. Iron
6. Cyanide

Method -
EPA 7/85 Revision
Statement of Work for OrganicsEPA 7/85 Revision CLP
Statement of Work for Organics
EPA 7/85 Revision CLP
Statement of Mrck for QrganicsEPA 7/84 Revision CLP
Statement of Work for InorganicsEPA 7/84 Revision CLP
Statement of Wsrk for InorganicsEPA 7/84 Revision CLP
Statement of Wark for Inorganics
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Method No.
EPA Methods of Chemical Analysis
of Water and Wastes, EPA-600/
4-79-020

EPA Method 610

Analysis
7. General Water Quality Parameters

- conductivity, total organic
carbon, total phenols, pH,chloride, nitrate, sulfate,
ammonia, total dissolved solids,
alkalinity, calcium, magnesium,
potassium, sodium

8. Select PAH Compounds
- benzo (a) anthracene,
benzo (a) fluoranthene,benzo (k) fluoranthene,benzo(a)pyrene,
chrysene,dibenzo (ah) anthracene,
indeno(l, 2,3-cd)pyrene

A total of 31 Round 1 monitoring well samples were ana-
lyzed. Five Round 1 field duplicates, seven field rinseate
blanks, and seven trip blanks were also analyzed , A total
of 29 Round 2 monitoring well samples v/ere analyzed. Five
Round 2 field duplicates, five field rinseate blanks, and
three trip blanks were also analyzed. Four samples from
Round 1 and four samples from Round 2 were analyzed as
natrix spike/matrix spike duplicates (MS/MSD) for HSL
organ ics and dup l i ca te/sp ike (DUP/SP IKE ) for HSL
inorganics. One Round 3 sample was analyzed for seven
select HPLC detectable PAH only and had one corresponding
field blank but no trip blanks or duplicates. A discussion
of the groundwater analytical test data is presented in
Section 7 , 0 . Groundwater analytical test reports are
presented in Appendix Q, Volume 3.
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3 . 1 0 Analytical Data Validation
Data validation of the analytical data was performed for
tha surface water and sediment samples, soil samples,
groundwater samples , and field QA/QC samples. Data
validations were designated as follows;

Valid (V) - all criteria jpas§.M with -acceptable
results. Data is ...used -co quantify types and
concentrations of potential contaminants gf concern.

Qualified (Q) - all criteria followed but matrix
effects may affect results. Data is used qualitative-
ly to assess the presence or absence of selected
compounds for evaluation of location boundaries.

Invalid (I) - QA/QC criteria not followed or
performed incorrectly.

Not Validated (NV) - Validation of analytical test
results not performed.

The data validation is cased upon criteria set forth in the
QA/QC Plan and includes a. review of the analytical data
package and observations of laboratory procedures during
audits. Details of criteria used to establish the data
validation status of the analytical data are included in
Appendix E, Volume 3,
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4.0 SITE GEOLOGY AND HYDRQGEQLOGY

4.1 Geology

4 . 1 . 1 General. A review of regional and site geology was
.conducted to evaluate the geologic setting and depositional
"environments in the vicinity of the ..South Cavalcade site.
The analysis of rroni^-;-' ^«-^- ---analysis of geologic data
regional geology for the study area, the
geologic cross-sections of depositional
maps of depositional unit contacts.

was_._us.ed_in-the evaluation of
preparation of

units, and contour

Th, evaluation of regional geology included a reviev; Qffollowing data sources:

1.

2 .

3 .

4 .

Published geologic literature and file data per-
taining to geologic conditions in the project site;

Black and white aerial photographs from the
1 9 3 8 , 1 9 4 4 , 1953 , 1972 , and 1984 , a nd 1981
high altitude false-colored infrared aerial
graphs;

Historic United States Geologic Survey topographic
maps (1-ft contour interval) Houston Heights, Tx
( 1915) and Settegast, Tx ( 19 15 ) ; and

Project soil borings and previous soil borings by
others.
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Coastal Plain of Texas. This region is comprised of a
series of sedimentary depositional plains. The youngest of
these plains is of recent, post-glacial deposition (Holo-
cene depos its) . Sediments of Holocene deposition are
deposited along the coast and in alluvial flood plains of
present river systems. Progressively older plains (Pleisto-
cene deposits) _are. .associated with the fluvial/deltaic depo-
sit ional systems of the Beaumgnt Formation and the Lissie
Formation. The depositional environments of the fluvial/
deltaic systems consist of distributary channel fill, flood
basin/bay fill, and delta fringe environments. Deposits of
the Beaumont Formation onlap the older Lissie Formation,
which gives a smooth contact between the formations as
shown on Figure 4-1 . The sediments of both the Holocene
and Pleistocene are non-cemented and non-indurated, and,
thus are classified as soils by engineering terms.

The Texas Coasta l PI
stratigraphj am is characterised by several

units spanning Tertiary and Quaternary time
perioas. Correlation between these units and geologic
formations of the Texas Coastal Plain (Baker, 1979) is
shown on Figure 4 - 2 . Boundaries and composition of
hydrogeologic units are defined from exploration of
formation outcrops, geophysical log interpretation, and
analysis of well data, including static water levels,
water-level fluctuations, and transmissibility.

Distributary channel fill deposits are comprised of a
upward fining sequence of sediment with non-cohesive soils
(sands and silts) filling abandoned channels. This is
overlain by a top stratum of cohesive soils (sa.^y clays,
silty clays, and clays) deposited in natural levee environ-ments.
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FIGURE 4-2
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Interdistributary flood basin deposits were formed in
basins located between distributary channel systems. Flood
basins are characterized as low, flat, relatively feature-
less and poorly drained to inundated areas. OverbanK de-
posits of noncohesive soils (sands and silts) are encoun-
tered within flood &asia_ areas, but are not of great areal
continuity. . . . - . . . - - — - -

Delta fringe sediments were deposited in the shallow waters
of a prodelta. Soils are deposited in environments includ-
ing fringing beaches, distributary mouth bars, interdistri-
butary bays, undifferentiated fringe (including small
coalescing river bars and sand swept by waves and longshore
currents) , delta margin coastal barriers and spits, and
tidal flats (including mudflats, tidal deltas, and tidalchannels)*

4 . 1 . 3 . Geologic Faulting. Active geologic faults have been
documented within the regional geologic setting of the
Texas Gulf Coastal Plain. Faults develop around salt
domes (radial faults) and as growth faults along ancient
continental slopes formed contemporaneously with deposition
(regional faults). The Pecore Fault is the closest known
documented fault in the site vicinity and is located adja-
cent to the north site border. The Pecore Fault is a com-
plimentary fault within a regional fault system. The ap-
proximate surface trace of the fault, as mapped by others,is shown on Figure 4-3 .

.4-...I.1..4.,—.. .Site... .Geology • Formation outcrop at the South
Cavalcade Site is shown on Figure 4-1. The site is situ-
ated within surface sediments of the Beaumont Formation.
The majority of the soil borings were drilled to depth of
65 ft and were used to constructed the generalized shallow
geologic profilea..presented on Figures 4-4A .to 4-4F.
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Deep soil borings were drilled to depths of about 200 ft to
explore hydrogeologic zones and were used to construct the
generalized regional hydrogeologic fence diagram presented
on Figure 4-5. Deeper geologic and hydrogeologic units are
discusssd in Section 4 . 2 . The units represented on the
geologic profiles $nd fence diagram designate the geologic
formation and the depositional environments as follows;

TABLE 4-1
PRIMARY GEOLOGIC UNITS

AverageUnit Formation Geology Depth ( ft)
1 Beaumont Deltaic Deposits 0 - 2 1
2 Lissie Fluvial/Deltaic Deposits 21 - 50
3 Lissie Deltaic Deposits 50 - 125
4 Lissie Fluvial/Deltaic Deposits 125 - 200
5 Lissie Pro-Delta Deposits below 200

The sediments comprising Unit 1 represent undifferentiated
delta fringe soils of the Beaumont Formation. The soil
profile consists of a top stratum of cohesive soils (sandy
clays and silty clays) and a substratum of cohesionless
soils (silty sands, clayey sands, and poorly graded sands) .
Unit 1 strata were encountered betxveen elevations of
approximately +50 and +29 ft MSL and extend to an average
depth of about 21 ft. Based on the generalized geologic
profiles (Figures 4-4A to 4-4F) , the deltaic sands are
generally continuous throughout the site. Results of the
previous COM Cavalcade Contaminant Survey indicate that the
Unit 1 sands extend regionally offsitia for a distance of at
least 1 mile, east and west, characteristic of deltaic
deposits. Borings A01-SB12, AQl-SBi:., and A01-SB05 (Figure
4-4C) exhibit a typical soil profile of Unit 1 delta fringedeposits.
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Figure 4-6 illustrates the base contour map of the Unit I/
Unit 2 contact. The surface of Unit 2 reveals a paleo-
landscape with relief of about 14 ft. The slope direction
of the Unit 2 surface is approximately west to east. A
curved incised drainage feature dominates the surface in
the southern two thirds of the tract.

Unit 2 is comprised of fluvial/deltaic deposits of delta
fringe and undifferentiated flood basin/bay fill environ-
ments. The delta fringe environment is comprised of a top-
stratum of cohesive deposits underlain by tidal bar cohe-
sionless deposits. Unit 2 strata were generally encoun-
tered between elevations of about +29 to -5 ft MSL, and
extend to an average depth of about 50 ft. Borings A2 6-
SB06 , A 0 4 - S B 0 7 , and A03-SB04 (Figure 4-4A) illustrate a
typical cross-section of granular tidal bar deposits. The
thickness of these strata varies considerably depending
upon the location of the boring within the remnant inlet.
At several boring locations no granular strata were encoun-
tered, indicating flood basin clay soils. Thicker,
granular deposits were generally located throughout the
northern portions of the site, grading to thinner and
non-continuous deposits towards the south and east.

The flood basin/bay fill depositional environment is com-
prised of cohesive sediments with occasional conesionless
overbank flood deposits. Boring A08-SB02 (Figure 4-4A)
exhibits this depositional environment.

Unit 3 is located in a lower (older) sequence of delta
fringe deposits. Delta fringe depositional environments
typically consist of alternating layers of cohesive and
cohesionless soils. The top of Unit 3 was encountered at
an average depth of So ft, The upper portion of .Unit . 3
includes..cohesive., backswamp deposits. These upper clays
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typically include numerous silt and sand filled borrows and
fissures. Located in Unit 3 is a characteristic silt
layer, which was encountered generally continuous through-
out the site between elevations of approximately -10 to -15
ft MSL. The lower silt layer is typically 3 to 5-ft thick,
increasing in thisknass. toward the southern end of the
site. The silt layer was typically encountered at an aver-
age depth of 60 ft, as shown on. .Figures 4-4A to 4-4F, The
lower portion of Unit 3 is comprised of pro-delta cohesive
clays. These clays are typically homogeneous and contain
slickensided planes xvith highly developed substructures.

Unit 4 is comprised of cohesive sediments deposited in bay
fill/flood basin environments. The top of Unit 4 was
encountered at an average depth of 130 ft and extends to
depths of about 214 ft. The cohesive sediments are
composed of clays and sandy clays. The lower section of
Unit 4 is comprised of cohesionless sediments deposited in
a distributary channel environment. These sediments
include silty sands, clayey sands, and sands. The sand
deposits rade from a medium sandy to a coarse sand with
gravel with increased depth.

Unit 5 sediments were encountered at a depth of about 214
ft. The upper portion of Unit 5 includes pro-delta
cohesive deposits. These clays are typically homogenous
and contain slickensided planes with highly developed
substructures.

in
vooo

4 . 1 . 5 .Physical.. Soil Testing. Physical soil testing was
conducted for selected soil boring samples. The purpose of
the physical soil testing was to evaluate soil index
properties of the shallow soil deposits. Geotechnical
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analysis for natural moisture content, unit dry weight ,
percent passing No. 200 sieve, and unconfined compressive
strength is specified in the RI/FS Work Plan. Previous
soil index test results are included in the geotechnical
study for the Metro Cavalcade Yard and Shop by McClelland
Engineers ( 1 9 8 3 ) . Additional soils tests were conducted by
GAI Consultants, Inc., for three undisturbed soil samples
and include pH, cation .exchange capacity (CEC) , fractional
organic carbon (FOC) , unit weight, water content, Atterberg
l imits, mechanical sieve analysis, specific gravity,

ity, and unconfined compression. A summary of thepermeab
soil data is presented in Table 4-2

In addition to the soil index testing, a total of 12
constant-head laboratory permeability tests were conducted
on selected undisturbed cohesive soil samples. The samples
were selected from geological units that generally include
the deeper clay soils. Details of the permeability testing
procedures, and results of the tests are included in
Appendix A, Volume 3. A summary of the laboratory per-
meability test results is presented in Table 4 -3 .

OJ
vDin
\ooo

on post-
supplying groundwater to the e*
by Baker U 9 7 9 ) , pos t-Ol
catahou la conf inVn/ syst^
Confin ing system Evan! ?'^«. ^enejur;is shown on Figure 4-7 .
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TABLE 4-2
SOIL INDEX TEST DATA (1>

Sample NoDepth (Ft) jg<zpm-2Q 30E£EQl-23 scK-nwm ->i
9 7 . 8 - 1 0 0 . 0 H3.5 -U5 .0 0J"« 1 \ . — •————• * • lA. * *WlUGeologic Unit ->

O T3 4
7T*-.-l ^^ ,-J ____ ' _ _ _ , . . . , . „ . . . . „ _ _ . . . - . . . . . . _ _ . . , . . . . . . . . ^:f.^_:^1,-,, _____ ^-^,^.u nirled Soil
Classification m*•" PR _,

n R . .C H . . . . . . . . _S i . _ „ . .pn 8.6 p o0 -2 g f c QCEC (meq/100 g) „ _
'5 3 7-4 32 8

^ (n« '̂ 2300 ' ro2300 580 1700Void Ratio ^0-871 0 .727 O^6a5 ^
^"^ (%) 46 .6 42 , ^42il 38. 1 0Water Content (%) « _ o3 '7 28 .6 26 4unit Weight (pen 1Pn 7' J-ilU, / 1 97 l^_ . 1^7- 1 130.8Passing No. 200
SieVS ^^ 94 7972 7 6 *42 84.72Liquid Limit „. L./J ' ^ ^T Ao j .4 38 5

Plasticity Index Afl T4H.1 OT o° 23 .9 -Specific Gravity *> ~tJ £* /J 9 V-5* 'J 2 ?nCoefficient of
^neability (or/seo) i.^-7 _ 9vi _7

Uncoatined ConpressiveStrength (TSF) 0-93 2.63

(1) Analyses performed by GAIy uu T, inc., November 1986,
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TABIE 4-3
SOMMARST OF IABORATORY HRHffiABItJTV TEST RESOLES

SampleWo.

A16-SB02-24
A16-SB01-28
A16-SB01-18

| A14-SB03-19
! A14-SB03-27
i A14-SB03-31i

A04-SB07-09=;
A04-SB07-26j

, A04-SB02-111

1 A04-SBG2-261 11 1
A04-SB01-23

. !1

| A04-SB01-09
•
! i• I
' i
1 1!i l1
• 1; i: i' 1

II: I

Unified Soil Depth
Classification t ft >* — -* i— — — — — — - — • • — i— - i-. i — . • ->- — -. j-

CH 56-58
CH 65-67
CH 45-47
CL 41.5-42.5
CH 57-5S
CL 57.5-58.5
CH 28-29
CH 63-63.5
CH 28-30
CH 56-58
CH 53-55
CL 25-27

Average Vertical
PermeabilityGeologic Plasticity g 20°C

Unit Index (cm/sec)

3 43 7.3 X 10~9

3 37 2.9 X HT9

2 36 4.3 X 10~9 •
2 14 1.5 X 10"7

3 56 3,2 X 10~9

3 27 3.3 X 1(T9

2 47 2.3 X 10"9

3 47 2.C X 10"~9

 ;

2 45 1.7 X 10~9

,
3 48 2.3 X 10~9

3 NA 3.2 X 10""9

2 KA 4.8 X 10"9

i
!;
;
i

!

*-
froo

0 0 6 5 6
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CONCEPTUAL PROFILE OF POST - OLIGOCENE

HYDROQEOLOGIC UNITS OF THE LOWER TEXAS COASTAL PLAIN

CHICOT AQUIFER ":*•$•.£•£•> (FRESH) •.•'•;."; v -"^i

jSTvingfET^E:

>'^^V.-?^ :-y:;V :

r;eVANQELiNE ~~*QUfr£A'^:£!:^&^:^$^^^::':^^^^":.:- '̂-;i-l̂ : (FRESH) ̂ ^MV ;̂̂ ^":;̂ ;̂̂ :.̂

500

• JASPER AQUIFER ̂ :^-V^
^/•X (SAUNE)^^-:^;/:^

3800

GENERAL SOIL TYPE
l&l SAND

iiii

CONCEPTUAL HYDROGEOLOQIC PROFILE

FILE NO. 85-317
FIGURE 4-7
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4 . 2 , 2 Catahoula Confining System. The Catahoula. Confining
System is composed predominantly of clay and tuff, and some
interbedded sands containing saline water. In most areas
the sands are of limited extent, thus the system acts as a
hydrologic barrier between the overlying Jasper Aquifer and
underlying pre-oiigocene aquifers. In central Harris
County, Texas the top of the. Catahoula Confining System is
encountered at a depth of approximately 3250 ft.

4 . 2 . 3 . . .Jasper Aquifer. The Jasper Aquifer exhibits several
distinct sand layers containing zones of fresh to highly
saline water, varying with aquifer thickness and proximity
to the coastline. The sands are interbedded with clay
layers which comprise up to 70 percent of the aquifer.
Individual sand layers range in thickness from 10 to 50 ft,
and decrease in prominence with depth. The top of the
Jasper Aquifer is encountered at a depth of approximately
2 2 5 0 ft below ground surface in central Harris County,
Texas and is saline.

4, 2. 4_ Burkeville. Confining System. The Burkeville Confin-
ing System is composed predominantly of clay and silt, and
acts as a hydrologic barrier retarding groundwater flow
between the underlying Jasper Aquifer and overlying Evange-
line Aquifer. Individual sand layers, typically 5 to 10-ft
thick, comprise about 10 percent of the confining system.
In central Harris County, the top of the Burkeville is en-
countered at a depth of approximately 1000 ft below ground
surface. The corresponding thickness of the Burkeville
Confining System is about 350 ft.

4..2_ .5 Evapcfel.ine Aquifer. The Evangeline Aquifer contains
interbedded sand and clay layers of nearly equal proport-
ion . Individual sand layers typically range in thickness

in
vOoo
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from 10 to 50 ft, yielding abundant supplies of good qua-
lity groundwater throughout Harris County. Clay layers
within the Evangeline reach thicknesses of up to 50 ft.
These layers, however, are limited in horizontal extent and
are thus not expected to prohibit communication between
interbedded sand layers. The upper contact of the
Evangeline Aquifer is encountered at about 650 ft below
ground surface in central Harris ctunty- The thickness of
the aquifer in this region is approximately 1200 ft.

4> 2.6 .. Chicot__ Aquifer. In the Houston area, the Chicot
Aquifer has been subdivided into upper and lower units
(Jorgensen, 1975) . This differentiation is based upon a
predominance of clay in the upper portions of the Chicot
which exhibits potentiometric levels different than the
mostly sandy strata below. The lower sandy unit of the
Chicot has been frequently tapped for groundwater of good
quality and supply in Harris County, although discontinu-
ous , clay layers are often interbedded with the sands. In
central Harris County, the upper Chicot unit is approximate-
ly 150-ft thick and includes extensive clays of the Beau-
mont Formation. Interbedded sands and clays of the lower
Chicot are approximately 500-ft thick.

4 . 2 . 7 . Aquifer. .Recharge. Recharge to aquifers along the
Texas Coastal Plain has occurred primarily at strata
outcrops. These outcrops generally occur as bands trending
northeast to southwest along the strike of the coastwarddipping formation beds.

Gabrysch ( 1977 ) mapped approximate areas of recharge to the
Chicot and Evangeline Aquifers in the Houston-Galveston
area, as shown on Figure 4-8. Illustrated on the figure,
the south Cavalcade Site lies within an outcrop of the

o
o
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Beaumont Formation. The Beaumont consists predominantly of
surficial clays, and thus recharge is inhibited to under-
lying sands of the Chicot Aquifer,

In the northwest portion of Figure 4 -8, recharge areas of
the Chicot and Evangeline Aquifers ...ace. mapped where strata
comprising these units outcrop. In the. extreme northwest
corner of the map, the recharge zones are traversed by a
narrow exposure of lower Fleming clays. These clays
constitute the Burksville confining system and allow little
or no recharge to the underlying Jasper Aquifer. Recharge
areas of the Jasper occur further northwest, outside the
mapped area. Recharge of the aquifers in the outcrop areas
occurs at a slow rate over geologic time due to a
preponderance of clay rich surficial soils.

4 . 2 . 8 . Acfuifer Discharge. Discharge of groundwater from
hydrologic units in the Texas Coastal Plain occurs primari-
ly through pumping of wells. For the Houston-Galveston
region, the United States Geological Survey has monitored
water levels in wells in the Chicot and Evangeline
Aquifers. The water-levels in the Chicot and Evangeline
aquifers are reported to have been at or above ground
surface at the turn of the century. Heavy pumpage began in
the Houston area around 1940.

Historic water-level trends are illustrated on Figure 4-9
which shows approximate changes in water levels in wells
penetrating the Chicot and Evangeline Aquifers from 1943 to
1977. As shown, a regional cone of groundwater-level de-
pression encompassed the Houston area with water-leve."1
declines of up to 250 ft and 300 ft observed for the Chicot

O
O
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and Evangeline Aquifers, respectively. Water levels in the
South Cavalcade Site vicinity for this period have declined
between 150 and 175 ft for the Chicot Aquifer, and approxi-
mately 300 ft for the Evangeline Aquifer.

More recent water-level trends are illustrated on Figure
4-10 which shows approximate granges in water levels in
wells penetrating the Chicot and Evangeline Aquifers from
1977 to 1986. As shown, a broad zone of wat©r-level de-
cline in wells persists in both the Chicot and Evangeline
Aquifers in the west Houston vicinity. Water levels in
wells penetrating the Chicot and Evangeline Aquifers in
areas east oJ Houston, however, have risen up to 140 ft.
This recovery is due to decreased reliance on groundwater
supplies in the east Houston area. The South Cavalcade
Site is shown to be located in an area of slight water-
level rise, approximately 10 to 20 ft for both the Chicot
and Evangeline Aquifers from 1977 to 1986 .

in
vOoo

4 . 2 . 9 . . Well Inventory. A report of an inventory of water
and oil and gas wells in the vicinity of the South Caval-
cade Site was submitted in accordance with Subtask 2C of
the RI/FS Work Plan (MRA Report No. 85-195, dated July 5,
1 9 8 5 ) . The well inventory included documented wells
located within a 3-mile radius of the South Cavalcade Site,
and undocumented wells located within 3 blocks of the
site. The approximate locations of these wells are plotted
on Figure 4-11 , In addition, 7 documented existing shallow
water wells (less than about 500-ft deep) were located
within about a 1-mile radius of the site. Locations of the
existing shallow water wells are plotted on Figure 4-12 .
Details of the shallow water wells are presented on Table
4 - 4 . Existing shallow water well logs are included in
Appendix K - Volume 3.
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TABLE 4-4
EXISTING SHALLOW WATER WELL E&TA WITHEST 1-MILE RADIUS

Well No. Owner
U-65-14-438 olds Press and Forge
3993 Goodwill Industries
LT-65-14-U S.W. Plating
LT-65-14-431 Goodwill Industries
LJ-65-14-420 Ready Mix
2334 Freedman Packing
LJ-65-14-7J Subsidence District

Distance From
Site miles)

0.1 SSE
0.8 NE
0.9 SW
0.9 NE
0.9 N
0.3 NE
0.9 SE

Use
Industrial
Industrial
Industrial
Industrial
IndustrialIndustrial
Test Well

Screen
Depth jft)

282-302
500-540
447-462
496-576 .
456-476
360-511
284-294

Aquifer
Chicot
Chicot
Chicot

; Chicot
; Chicoti Chicot
i Chicot

0 0 6 5 7 5
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4 .3 . . . 1 . General. Evaluation of hydrogeology for the South
Cavalcade Site was developed primarily from installation of
monitoring wells at varied depths across the site and from
stratigraphic information obtained during the soil boring
program* Observations of water levels in monitoring wells
provided data relative to the position of the piezometric
surface, water-level fluctuations, and groundwater gradi-
ents across the site. Soil boring data were utilised to
evaluate site hydrogeologic water-bearing zones and aqui-
tards and to characterize the lithology and geometry of the
water-bearing zones and aguitards.

The primary hydrogeologic aquitards encountered at the site
are organised as follows: shallow aguitard; intermediate
aguitard; and deep aquitard. Hydrogeologic water-bearing
zones encountered in the vicinity of the South Cavalcade
Site are organized as follows: shallow zone; intermediate
zone ; and deep zone . These water-bearing zones and
aguitard units have been explored within depths of about
200 ft below ground surface. A generalized regional hydro-
geologic fence diagram is presented on Figure 4-5 and
conceptually illustrates the relationship between the
water-bearing zones and aquitards. Table 4-5 further
presents the primary hydrogeologic units and the averagedepth for each unit.

in
MDoo

Shallow AquitardShallow Zone
Aquitard.Intermediate Zone-Deep Aquitard ""--Deep Zone

Sable 4-5
PRIMARY HYDROGEOLOGIC UNITS

Geologic
Unit
1
1

2,3
..3
4
4

Classification
AquitardWater-bearing zoneAquitatti

^Water-bearing zoneAquitard
Water-bearing zone

0-10
10-21

115-127
127-174
174-200
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4 , 3 . 2 Shallow Aouitard. The shallow aquitard consists pri-
marily of a surficial sandy clay layer. This layer is
approximately 8 to 12-ft thick and overlies the shallow
zone. Shallow aguitard sediments are apparently continuous
across the South Cavalcade Site. In addition, approximate-
ly 75 percent of the site area is paved thereby permitting
relatively little recharge from surface infiltration.
Previous soil test results for the shallow aquitard soils
reported by McClelland Engineers for the Metro Cavalcade
Yard and Shop Geotechnical Study ( 1983) are summarized in
Table 4-6 as follows:

II
II
IIiII

Table 4-6
PREVIOUS SHALLOW AQUITARD SOIL TEST RESULTS

Average
14
1 .6

The shallow zone is a hydrogeologic

Plasticity Index
Undrained Compressivestrength (ksf)

. 4 . 3 , 3 shallow Zone. ___,, . —it^ +*, « nyuirogeoxogicwater-bearing zone consisting predominantly of silty and
clayey sands, with occasional gradations to sand and clayey
silts. The silts and sands are overlain by a predominantly
sandy clay layer. The shallow zone and overlying sandy
clay layer comprise the Unit 1 Beaumont strata, deposited
in a deltaic fringe environment.

Shallow zone sediments vary in thickness from approximately
2 to 15 ft, and are apparently continuous across the South
Cavalcade Site, as shown by the generalized geologic pro-
files (Figures 4-4 A to 4 - 4 F ) . The shallow zone is
encountered between Elevations -1-44 to +22 ft MSL as shown
on Figure 4-4. The base of this zone is irregular and
slopes generally to the east (Figure 4-6 ) .

in
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The off-site extent of the shallow sand sone was documented
in the COM Cavalcade Contaminant Survey Report. The COM
report indicated that the shallow sand deposits extend
continuously west to 1-45, north to 1-610, east to Highway
59, and just beyond Collingsworth street to the south.

Groundwater monitoring wells installed into the shallow
zone indicate a range in water levels from elevations of
approximately +38 to +49 ft KSL. The average depth to
shallow groundwater can be taken as 6,6 ft, which is about
3.4 ft above the top of the water-bearing zone based upon
the November 30, 1987 water-level measurements. Seasonal
groundwater fluctuations of up to 4.5 ft were observed in
wells penetrating the shallow zone as indicated by the
water-level hydrographs presented in Appendix H, Volume 3.
Average shallow 2one groundwater - level fluctuations were
approximately 2.5 ft. A typical hydrograph of the shallow
zone is shown on Figure 4-13,

Shallow zone groundwater trends at the South Cavalcade Site
generally slope to the west at a gradient averaging about
20 ft/mi. The COM Cavalcade Contaminant Survey indicated
that the shallow zone extends continuously off site to the
west and intersects Little White Oak Bayou. This drainage
feature may act as a groundwater discharge area thereby
influencing westward-trending gradients. A surface impound-
ment located offsite along the east property line (see
Figure 1-4) may cause localized groundwater mounding, which
also would produce westward gradients in the shallow zone.
Similar groundwater patterns were observed during the
Remedial Investigation for the southern portion of the
North Cavalcade Street Site ( 1987 ) .
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SUMMARY OF WATER LEVEL MEASUREMENTS FIGURE NO. : A,-I3
WELL NO. : OW-01

PROJECT: South Cwvalcade Site

LOCATION: Houston , TVxns

CLIENT: Koppers Company, I no.

PROJECT NO.: 85 -3 17
TOP OF CASINO ELEVATION: 5 2 . 9 5 ft .
INSTALLATION DATE: February 5, 1 9 8 3
MEASUREMENT METHOD: Weighted Tape

WATER LEVEL DATA
DATE TIME WATER DEPTH - FT. WATER ELEVATION - FT.

WATER LEVEL HYDROGRAPH

OJCn
QUARTER 1OUARTER 2 QUARTER 3 QUARTER 4 QUARTER 1 QUARTER 2 QUARTER 3 QUARTER 4 QUARTER 1 QUARTER 2 QUARTER 31 QUARTER 41

1 9 8 5 1986

McBrrde-Ratdiff and Associates, Inc.
L987

0 0 6 5 7 9
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A groundwater contour map for the November 30, 1987
groundwater levels of the shallow zone is shown on Figure
4-14. Measurements for Hovember 30, 1987 were chosen for
the contour map to include monitoring wells installed later
during the Remedial Investigation. Localized high ground-
water levels were observed offsite in the vicinity of the
southwest corner of the South Cavalcade Site (Figure 4-14)
at Monitoring Well SCK-MW09. These elevated groundwater
levels have been linked to a hwv** * .- . <---
premises of American Warehouses,
---i - ' - • ' ' leakingand duration of the
expected that
change when

broken water pipe on the
Inc. The discharge rate

pipe are unknown. It„ — _ «.»»iV*l«JWil .

long-term groundwater flow patterns
fllttst < — - - - - -the pipe is repaired

is
will

The hydraulic conductivity of the shallow zone was evalu-
ated by conducting falling-head field permeability tests at
selected well locations. Results of the field tests are
presented in Appendix I, Volume 3. As shown on Table 4-7,
measured field horizontal hydraulic conductivities for the
shallow zone ranged from 2 .4x l o " 4 to 2 .2 x lO " 3 cm/sec,
and averaged 8.3x lO~4 cm/sec.

Table 4-7
FIELD HYDRAULIC CONDUCTIVITY TEST RESULTS

SHALLOW GKOUNDWATER ZONE

Screen
Field HorizontalHydraulic

SCK-MW01
SCK-MW02
CAV-OW07
CAV-OW08

r-^- fc.*. J3WJ.J. Typo

Sand
silty sandSandSand

Interval (ft-^
9 -0 - 2 4 . 0
9-0 - 2 4 . 0

1 1 -0 - 1 6 .0
14 .0 - 19 .0

- . . f.cm/sei?)
2 .4X10" 4

4.5X10™4

4.5xlO~4

2.2v i n ~3

consists of interbedded clays The intermediate aquitard
underlain somewhat by discontinue*silty clays, sandy clay;

s deposits of clayey and

o
COinvooo

ate aquitard soila include
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deposits from Unit 2 and Unit 3. Unit 2 consists of 17 to
42-ft of interbedded clays, silty clays, sandy clays, and
clayey and silty sands. Unit 2 intermediate aquitard
sediments are apparently continuous across the South
Cavalcade site as shown by the generalized geologic
profiles presented on Figures 4-4A to 4-4F.

Laboratory permeability tests presented in Appendix A,
YPlujae 3/ indicate that measured laboratory vertical
hydraulic conductivities for the Unit 2 intermediate
aquitard clay soils ranged from 1.7 x 10 to 1,5 x
10~7 cm/sec , and averaged 3.3 x 10~8 cm/sec (Table
4-3 } . Based on the laboratory permeability tests and the
magnitude of water-level fluctuations of lower monitoring
wells placed into the discontinuous sand zones, the Unit 2
intermediate aquitard is interpreted to be a semi-confining
layer.

Granular soil strata in the Unit 2 intermediate aquitard
are typically 5 to 15-ft thick, and are generally encoun-
tered between Elevations +10 to -5 ft MSL. Indicated by
the stratigraphic profiles on Figures 4-4A to 4-4F, these
granular strata are somewhat discontinuous and highly
variable throughout the site, typical of tidal bar
deposits. The discontinuity of Unit 2 granular sediments
results from deposition of sands in minor tidal channels.
These tidal channels are marked by elongate areas of low
elevation.
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00
in
vO
oo

The Unit 3 intermediate aquitard consists of a 30 to 90-ft
thick clay layer. Sediments of this aquitard are apparent-
ly continuous across the site as shown by the generalized
geologic profiles presented on Figures 4-4A to 4-4F.
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4 . 3 . 5 _Intermediate Zone. Shown on the generalized fence
diagram (Figure 4 - 5 ) , the intermediate water-bearing zone
consists of approximately 5 to 15 ft of mostly silty sand
from an average depth of 115 to 127 ft below ground
surface. The intermediate zone is overlain by a clay
layer * A summary of the intermediate zone, locations was
.prepared from the soil boring logs (Appendix F, Volume 2)
and the geophysical logs (Appendix, G, Volumes 3_) and is
presented in Table 4-8 .

Table 4-8
SUMMARY OF INTERMEDIATE ZONE LOCATIONS

Well
StrataDepth (ft)

Top Bottom
Overlying

Zone Confining Layer
Thickness fft ) Thickness (ft)

SCK-DWOl
SCK-DW02
CAV-OW06
SCK-P06
SCK-P07

117
108
122
120
107

132
112
137
130
126

15
4

15
10
19

72
88
54
32
61

4 . 3 . 6 Deep Aquitard. The deep aquitard underlies the
intermediate zone water-bearing deposits and consists of a
20 to 60-ft thick clay and sandy clay layer. soil index
test data for one soil sample (SCK-DW01-27) from the deep
aquitard (Unit 4) are pesented on Table 4-1 .

CX>
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4.3 _ . 7 .Deep Zone. Based upon soil boring data and logs of
geophysical borings, the deep zone is a hydrogeologic
water-bearing zone consisting of approximately 10 to 35 ft
of mostly fine to medium sand encountered at an average of
174 to 200 ft below ground surface. The deep zone is
confined above by a predominantly clay and sandy clay layer
(Deep Aquitard) . A summary of the deep zone locations was
prepared from the soil boring logs (Appendix F, Volume 2)
and the geophysical logs (Appendix G, Volume 3) and is
presented in Table 4-9 . Deep well locations are referenced
on Figure 3-6 .
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Table 4-9

SUMMARY OF DEEP ZONE LOCATIONS

Well
SCK-DW02
CAV-OW06
SCK-P06
SCK-P07

Strata
Depth (ft) .

Top, Bottom
2 oneThickness

175
155
190
175

210
184
200
205

35
.2910
30

OverlyingConfining Layer
Thickness (ft)

40
20
60
50

Water levels ranging from about Elevation -87 to -88 ft MSL
are shown on the water-level hydrograph for Monitoring Well
CAV-OW06 screened within the deep zone (Figure 4- 15 ) . This
range in water-level fluctuation is considerably less than
that exhibited by the shallow zone, and can be linked to
confining units which reduce groundwater communication from
overlying strata. The deep zone is considered a confined
water-bearing zone.
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Based upon observed water levels in monitoring wells
screened within the deep zone, the apparent deep zone
gradient across the South Cavalcade Site slopes to the
south-southwest at a gradient of about 6 ft/mi. A ground-
water contour map of the deep zone is shown on Figure 4-16
based on the November 30, 1987 water-level measurements.

The deep zone has been previously utilised as a groundwater
source within a 3-mile radius by documented water wells
disclosed during the water well inventory (Section 4 . 2 . 9 ) .
The closest documented water wells screened within the deep
zone deposits from the well inventory report ( 1985) are
located about 1200 ft west-northwest of the site (Well No.
L J - 6 5 - 1 4 - 4 3 2 ) at Newsom Trucking and about 2 0 0 0 ft
east-northeast of the site (Well No. LJ-65-14-433) at City
Custom Packing. However, a followup site reconnaissance
conducted on January 13, 1987 did not locate the wells or
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SUMMARY OF WATER LEVEL MEASUREMENTS FIGURE NO.: 4- 15
WELL NO.. OU-06

PROJECT: South Cavalcade Site

LOCATION: Houston. Texas

CLIENT: Koppers Company, Inc.

PROJECT NO.: 8 5 - 3 1 7
TOP OF CASINO ELEVATION: 5 3 . 6 7 f t .
INSTALLATION DATE: May 1 1 , 1983
MEASUREMENT METHOD: Weighted Tap*- am!

WATER LEVEL DATA
DATE TIME WATER DEPTH - FT WATER ELEVATION - FT

WATER LEVEL HYDROGRAPH

QUARTER 1 QUARTER 2 QUARTER 3 QUARTER 4QUARTER 2 QUARTER 3 QUARTER 4 QUARTER 1 QUARTER 2 QUARTER 3 QUARTER 4

McBride-RatcJiff and Associates, Inc. —
0 0 6 5 8 5
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FIGURE 4-16

006586



IIIIIIII

4-43

the documented owners, indicating that the wells are
currently inactive. The closest documented active City of
Houston public water-supply well disclosed in the well
inventory report ( 1935) is located about 3 100 ft east of
the site, but is screened at depths of 1030 ft to 2060 ft
below ground surface.

4_. 3 .8 Horizontal Groundwa_ter Seepage, An initial estimate
of horizontal groundwater seepage rate for the shallow zone
was made assuming uniform, isotropic, steady-state
conditions. Average hydraulic conductivities of 8 ,3 x 10
cm/sec, based on field testing of the shallow zone, were
selected for the analysis. The average interstitial flow
velocity was evaluated based upon an assumed effective
porosity (specific yield) of 0 . 2 0 , typical of fine sand
strata (Johnson, 1 9 7 9 ) . Based upon these parameters, and
an average gradient for the shallow zone of about 20 ft/mi,
the rate of horizontal groundt^ater seepage for the shallow
zone is approximated at about 16 ft/year.

4,. ,3 , 9 . vertical Groundwate_r Pot entierne;trie .Levels. A
decline in potentiometric level with depth is evidenced by
water levels in monitoring wells completed at various
depths across the South Cavalcade site. This trend is
indicative of downward groundwater potential in response to
a vertical hydraulic gradient. Declining potentiometric
levels have historically been influenced by vertical gra-
dients induced by groundwater pumpage in the Houston area.
From 1943 to 1977, groundwater level declines in the Chicot
Aquifer of 150 to 175 ft were observed southwest of the
South Cavalcade Site (Figure 4-9) , although a more recent
trend of groundwater rise is exhibited by Figure 4-10.
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Surface infiltration recharge is limited throughout the
site area due to the cohesive soil top stratum and because
approximately 75 percent of the site area is paved. A
review of historical water-level fluctuations indicates
relatively constant groundwater flow patterns, in both
paved and unpaved areas, as discussed in Section 4 . 3 . 3 .
Thet,e features indicate, that groundwater-level fluctuations
are probably more influenced by regional drainage features,
such as Little White Oak Bayou located west of the site,
and Hunting Bayou located east of the site.

Vertical gradients were calculated for nested monitoring
well locations at the South Cavalcade Site (Table 4- 10 ) .
An apparent downward, or negative, vertical gradient was
found between the shallow zone and the Unit 2 granular soil
strata. The presence of a gradient indicates reduced
hydraulic communication between these two water-bearing
strata. This reduction of hydraulic communication can be
contributed to a clay confining layer below the shallow
zone.

oo
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Table 4-10
NESTED GROUNDWWER VERTICAL GRADIENTS

Unit 2Shallow
Monitoring
Well No.

SCK-MW02
SCK-MW03
SCK-NW06
SCK-MW09
CAV-OW01
CAV-OW02
C&V-OW07
CAV-CWQ8cRv-cttio
CAV-CW11

Zone
Water
Level*

42.2
44.2—
45.8
46.8
42.3
42.1
41.5
41.3
45,6

Granular Strata
Monitoring
Well No.
SCK-MW10
SCK-MW11
SCK-MW14
SCK-MW16
SCK-PC5
SCK-KW12
SCK-P04
SCK-P01
SCK-P02
SCK-P03

Hater
Levels

32 .7
32 .3
33. S
41.6
37.3
33.2
33 .7
33,3
33.2
31.8

Water LevelElevation
Difference (ft)

9.5
11.9— >
4 .2
9 .5
9.1
8.4
8 .2
8.1

13.8

Vertical
Gradient_fft/ft)

0 .30
0.66—
0.16
0.25
0.28
0.24
0.32
0.37
0.73

* Eeacllng taken on November 30, 1337

006588



III

II
I
III
I

I

4-45

Average potentiometric variations between the shallow zone
and the deep zone were also estimated for the South
Cavalcade site. Parameters used for the evaluation of
vertical gradients are presented in Table 4-11,

Table 4-11
.-- PARAMETERS FOR VERTICAL FLOW.RATE.-COMPUTATION

Shallow zoneDeep Zone

"Average Water Level
_ Elevation (ft}*

43
-89

Average DepthTo Top of
_ .Zone

21
174

* Water Levels Based on November 30, 1987 Readings
The potentiometric level between the shallow zone and the
deep zone yields a downward vertical gradient of 0 . 8 6 ft/ft
Cor a decline in average water-level elevation of 132 ft
over an average vertical distance of 153 ft, assumingsaturated conditions.

Vertical groundwater seepage rates are expected to be
l imited fcy the relatively low permeability confining
strata; therefore an upper-bound vertical hydraulic
conductivity of lxlO~7 cm/sec was assumed. This value is
based upon experience in evaluating vertical hydraulic
conductivities in the field for soils geologically similar
to those at the South Cavalcade Site. Although lower
laboratory hydraulic conductivity values were reported in
Table 4-3 for the clay aguitard soils, the upper-bound
hydraulic conductivity was selected due to secondary soil
structures which have been observed at the South Cavalcade
Site ( i * e . , fissures, silt seams, sand layers, slicken-
s ide s ) . The net interstitial seepage velocity was
evaluated based upon an assumed effective porosity
(specific yield) of 0 .05 for clay soils (Johnson, 1979) . _ _ _ _ . . _ -
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Based upon the average vertical gradients and assumed hy-
draulic conductivity and effective porosity, an estimated
vertical groundwater seepage rate of about 1.8 ft/year was
calculated between the shallow zone, and the deep zone
assuming saturated conditions. These results indicate that
the horizontal groundwater seepage component may be about 9
times greater than the average vertical seepage component
for the shallow zone. _ ... . . . . . . . . . .
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SECTION 5.0 - SURFACE WATER AND SEDIMENT
QUALITY EVALUATION
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5.0 SURFACE WATER AND SEDIMENT QUALITY EVALUATION

5.1 . General
As specified under Subtasks 2A and 2B of the RI/FS Work
Plan, two rounds of surface water and sediment sampling and
analyses were conducted at the South Cavalcade site to
assess potential migration from surface water runoff.
Drainage ditches and topographic lows adjacent to the site
were sampled on June 11, 1986 and October 13, 19S6 after
rainfall events. Round 1 consisted of sampling four
on-site paired surface water and sediment points and one
background sediment point. Round 2 consisted of sampling
the same Round 1 points and two additional off-site pairedpoints.

Surface water and sediment sample identification is based
upon the coding system SCK-AAyy-zz where:

SCK
AA

yy
zz

identifies the South Cavalcade Site
identifies type of sample
SW - Surface Water
SD - Sediment
identifies the sample location
identifies the sample number

5,2 Surface .Drainage

5 . .2. l Regional... D_raina_ge Features. Regional drainage in
the vicinity of the South Cavalcade Site is provided by the
east-southeast flowing Hunting Bayou. The site is situated
in the Hunting Bayou District within the San Jacinto River
Basin as defined by the Harris County Flood Control
District and is shown on Figure 5-1.
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MAP FROM HARRIS COUNTY FLOOD CONTROL DISTRICT

REGIONAL DRAINAGE FEATURES
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Hunting Bayou is located approximately 1000 ft north of the
site/ and has a tributary about 3500 ft east of the site*
Little White Oak Bayou is located approximately 4 3 0 0 ft
west of the site. The site is located above the 100-year
and 500-year floodplain boundaries, as defined by the
Federal Emergency Management Agency (FEMA), and is shown on
Figure 5-2 . - - - - • - . . . . . . . . . _ _

5 . 2 . 2 Site Drainage. Features. Surface drainage at the
South Cavalcade Site is managed by ditches and storm
sewers. Primary drainage ditches are located between the
east and west property lines and the railroad tracks. A
historical ditch that crossed Palletized Trucking property
from northwest to southeast was backfilled during pavement
construction, and a short section at the south end was
lined with concrete pipe. A drainage ditch also runs along
the south end of the Baptist Foundation of Texas property,
and a ditch runs between the Meridian Transport Company pro-
perty and Palletized Trucking property. The location of
the drainage ditches and the estimated flow directions are
referenced on Figure 5-3 . The on-site ditch depths are
typically less than about 6 ft and do not. intersect the
shallow zone deposits. Estimated flow directions are based
on observations of surface water runoff during Round 1 and
Round 2 surface water and sediment sampling.
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The Houston Belt & Terminal (HB&T) Railroad tracks on the
east and west sides of the site act as levees. These
levees prevent off-site surface waters from entering the
site from the east or west.

Catch basins collect the surface water runoff anu divert
the water into the city of Houston storm sewer system.
Catch basins are located in paved areas developed for the
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on-site trucking firms,
percent of the site.

Paved areas cover approximately 75

The ditches and catch basins at the north end of the site
empty into a storm sewer line under Cavalcade Street. This
storm sewer line eventually empties into Hunting Bayou near
the U .S . 59 bridge over Hunting Bayou. The ditches and
catch basins at the south end of the site empty into a
storm sewer line under Collingsworth Street, which eventu-
ally empties into the Hunting Bayou Tributary near Legion
Street.

5.3 Surface Water .Quality
Two rounds of surface water sampling were performed. A
total of seven Round 1 and nine Round 2 samples were taken,
including duplicates and blanks. A summary of the surface
water samples is listed in Table 5-1,

TABLE 5-1
SUMMARY OF SURFACE WATER SAMPLES

Round 1
SCK-SWOl-01
SCK-SW02-01
SCK-SW03-01
SCK-SW04-01
SCK-SW05-01 (SW03-01 duplicate)
SCK-SW07-01
(field blank at SW04-01)Trip Blank 1

Round 2
SCK-SW01-02
SCK-SW02-02
SCK-SW03-02
SCK-SW04-02
SCK-SW06-01 (SW01-02 duplicate)
SCK-SWOS-01
(field blank at SW01-02)

SOC-SW09-01 (Round 2 addition)
SCK-SW10-01 (Round 2 addition)Trip Blank 2

5. . .3. 1 _Data Validation. Data validations for both sampling
rounds were designated as follows:

Valid (V) ---all_cxit^£la_ passed with acceptable re-
sults.

00a*in
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Qualified (Q) - all criteria followed but matrix effects may affect results.

Invalid (I) - QA/QC criteria not followed or performed incorrectly.

Validated (NV) - Validation of analytical test re-sults not performed,

The data validation and completeness goals are based upon
criteria set forth in Appendix E, Volume 3, as discussed in
Section 3 . 1 0 . Data validation is based upon a review of
the analytical data package and observations of laboratoryprocedures during audits.

Summaries of the surface water and sediment sample valida-
tion results are presented as follows:

Volatiles
Semivolatilesinorganics

valid Qualified Invalid Not ValidatedFraction. _ (V) _ _ (Q) /TV

Volatiles
Semi/olatilesinorganics 12 0

crin\oo

(V)
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5 . 3 . 2 Surface Water Sampling. Sample locations were
selected at the following key areas:

1. Points receiving drainage from large unpaved
portions of approximately equal areas of the
site.

2. Points located at the site boundaries.

3. Site surface water exit points that are readily
discernible.

4. Points that receive relatively large flow vol-
umes.

Surface water sampling was performed in accordance with
Section 2.0 of the Field Sampling and Analytical Plan,
except that some of the sampling locations were modified
based on a more detailed review of site drainage patterns
to permit more strategic sample points. Additional changes
included provisions to obtain pH, conductivity, dissolved
oxygen (DO ) , and temperature measurements in the laboratory
after sampling. Additionally, l-liter plastic sample bot-
tles for cyanide and metals were used instead of cubi-
tainers. Samples were preserved in accordance with the
Field Sampling and Analytical Plan. Surface water samples
were not filtered to be consistent with the groundwater
sampling protocol. Stream flow rates could not be taken
during sampling due to poor site drainage and low runoff
velocities.

Oo
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Quality assurance duplicate and rinseate blank samples were
taken at two locations for both rounds. The blanks and
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duplicates were labeled similarly as the surface water sam-
ples and were given arbitrary sampling times. Preservation
of the blanks and duplicates was performed as for regular
samples. A trip blank, consisting of two laboratory-filled
40 ml VOA vials, was taken in addition -to the field rinse--
ate blank and the duplicate sample. Surface film was ob-
served during surface water sampling; therefore, additional
samples at each location were collected for both rounds for
total petroleum hydrocarbon (TPH) analyses. Due to schedul-
ing constraints caused by the variability of rainfall
events, no surface water sample splits were obtained by
COM. Presentation of the field surface water quality
assurance sample analytical data is included in Appendix R,Volume 3.

As noted previously, Round 2 sampling consisted of sampling
the same points as for Round 1, and two additional points.
Other differences between Round 1 and Round 2 sampling
were: (1) ore TPH sample was collected at each location
instead of two split samples; and (2) volatile organic
analys is was performed for only two of the six samples.
The reduction in Round 2 volatile organic analyses was
requested by Koppers Company on September 17, 1986 and
approved on November 19, 1986 by the EPA. A copy of the
correspondence is included in Appendix G, Volume 2.

All field activities were recorded in a field notebook,
such as sampling time, sample depth, preservation tech-
niques, etCo A surface water sample log was completed for
each sample. Pertinent laboratory and field data were
recorded on the log. Additional comments were recorded
concerning sample appearance or other characteristics. The
surface water sample logs are presented in Appendix L,
Volume 3. Chain-of-custody procedures ...were conducted in
accordance with Section 4*0 of the QA/QC Plan.

O
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5 »3 .3. -Surf ace Water Analytical Testing. Analytical
testing of surface water samples consisted of EPA Hazardous
Substance List (HSL) volatile organic compounds (VOA) , HSL
&emivolatile organic compounds (SV) , HSL metals and iron,
total petroleum hydrocarbons (TPH) , and cyanide. A listing
.of the HSL constituents included in the analyses is pre-
sented on Table 3-3 . In addition to organic compounds
identified from the HSL, a computerized mass spectral
library search was performed to identify up to 10 addi-
tional compounds for the VOA fraction ind up to 20 addi-
tional compounds for the SV fraction. The laboratory
procedures used for the surface water sample analyses are
listed in Table 5-2 .

TABLE 5-2
SUMMARY OF SURFACE WATER ANALYTICAL METHODS

Analysis
1. Volatile Qrtjanics
2. Semivolatile Organics
3. HSL Metals
4. iron
5. Cyanide
6. DO
7. pH
8* Conductivity
9. Temperature
10. TPH

Method No.
EPA 7/85 Revision
Statement of Work
EPA 7/85 Revision
statement of Work
EPA 7/84 Revision
Statement of Work
EPA 7/84 RevisionStatement of Work
EPA 7/84 Revision
Statement of Work
EPA 360.1
EPA 150.1
EPA 120.1
EPA 120.1
EPA 418.1

CLP
for OrganicsCLP
for orqanicsCLP
for Inorganics
CLP
for inorganicsCLP
for Inorganics

CMo
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Procedures for analysis of HSL organics and inorganics were
performed according to the EPA Contract Laboratory Program
(CLP) protocol.
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5. 3, ,4 Surface Water Quality Summary. Surface water sample
analytical data reports are included in Appendix 0, Volume
3. A summary of the Round 1 and Round 2 organic test
results presented on Tables 5-3 and 5-4 indicates detected
levels less than 100 ug/1 of both^.semivolatile and volatile
H£L organic compounds in. .the surface wa'cer samples. Round
1 'and Round 2 surface water samples disclosed no detected
polynuclear aromatic hydrocarbon (PAH) compounds. Detected
compounds are defined as compounds detected above the
method detect ion limit of the analytical technique.
Bis(2-ethylhexyl)phthalate was detected at three sample
locat ions ( S C K - S W 0 1 , S C K - S W 0 3 , S C K - S W 0 4 ) - Volatile
organic^ (acetone and methylene chloride) were detected at
two sample locations (SCK-SW03 and SCK-SW04) . However,
these compounds were also detected in both laboratory and
field LlanJcs. Therefore/ these compounds are considered
common laboratory and field sampling contaminants.

As shown on Table 5-5, arsenic, zinc, lead, and iron were
the commonly detected metals. Arsenic was detected at all
sampling points but one for both rounds (Sample SCK-SW10-
01) and ranged from 16 ug/1 to 56 ug/1. Zinc was detected
at all sampling points for both rounds, ranging from 31
ug/1 to 140 ug/1. Lead was detected at all sampling points
but one (Sample- SCK-SW10-01) and ranged from 6.4 ug/1 to 31
ug/1. Iron vis detected at all sampling points for both
rounds, ranging from 170 ug/1 to 3100 ug/1.

Copper was detected at one location (SCK-SW04) in each
round at 17 ug/1 and 14 ug/1, respectively. Nickel was
detected at two locations (SCK-SW04 and SCK-SW10) at 36
ug/1. Silver was detected at one location (SCK-SW03) at 11
ug/1, and cyanide was not detected at any location foreither round.

o
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TABLE 5-3
SUMMARY OF DETECTED SURFACE WATER SEMTVOIATTLE ORGANIC COMPOUNDS (ug/1)

COMPOUND SH01-01 SW01-02fSOR) SW06-01fDCJP) SW02-01 SW02-02 SWQ3-OUSOR) SW05-OUDJP1
BIS (2-EIHYIEEXYL) KfTHAIATE
HENANTKRENE
VAUDATTON STAIUS
TOTAL PAH COMPOUNDS
TOTAL 'PETROLEUM HYDROCARBONS (irg/1)

20 U
20 U
V

20 U
5.0 U

23
10 U
V

10 U
5.00 U

10 J*
10 0
V

10 U
5.00 U

10 U
10 U
V

10 U
5.0 U

10 J
10 U
V

10 U
5.00 U

20 U
20 J
V

20 U
; 5.0 U

10 U
10 J
V

10 U
5.0 U

NOTES:' j

1. Data for field blanks and rinseat^ blanks not presented.
2. V« Valid
3. Q = Qualified
4. SW = Surface Water Sample
5. SOR = Sample of Record
6. DUP = Duplicate

IEGEND: ;
U = Below Method Detection Limit
J = Detected Below Method Detection Limit

or Field Blank

Î—
tsi

0 0 6 6 0 4 | | ( f . , , . . . . . . ; . 'Ui .
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TABLE 5-3 (continued) ; ;
SUMMARY OF DETECTED SURFACE WATER SEMTVOIATIIE ORGANIC COMPOUNDS (ug/1)I

COMPOUND SW03-02 SW04-01 SW04-02 SW09-01 SW10-01
BIS (2-EIHroiEXYL} rHIHAIATE
FHJORANTHSNE
PifREHE
VALIDASTON SIAIUS
TOmL PAH COMPOUNDS
TOIAL PETROLEXM JiVDROCAREONS (

15
10 U
10 U
V

10 U
np/'l) 5.00 U

39
10 J
10 J
V

10 U
5.0 U

97
10 U
10 U
V

10 U
5.00 U

10 J
10 U
10 U
V

10 U
7

10 J
10 IT
10 U
V

10 U
5,00 U

NOTES: ;
1. Data for field blanks and rinseate blanks not presented.
2. V = Valid
3. Q = Qualified
4. SW = Surface Water Sample5. SOR = Sarnple of Record
6. OOP = Duplicate

LEGEND: . ,
U = Below Method Detection Limit
J = Detected Below Method Detection Limit

or Field Blank

t-nI

0 0 6 6 0 5
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COMPOUND

TABLE 5-4
SUMMARY OF DETECTED SURFACE WATER VOLATILE! ORGANIC COMPOUNDS (ug/1) -1

SH01-01 SW01-Q2fSOR^ SWOS-OlfDUP) SW02-01 SW02-02 SW03-OirSOR) SW05-01fDCJP) SWQ3-02 SHD4-OI
ACETONE
BENZENE
CARBON DISULFIDE
METHYIENE CHLORIDE
TOUJENE
VAUE&TION STAIUS

10 U
5 U
5 U
5 J
5 U
V

NA
NA
NA
HA
NA
NA

NA
NA
NA
NA
NA
NA

10 U
5 U
5 U
5 U
5 U
V

10 U
5 U
5 U
5 U
5 U
Q

10
5 J
5 U
5 U
5 J
V

10 U
5 U
5 J
5 U
5 U
V

10 U
5 U
5 U
5 U
5 U

Q

10 U
5 U
5 U

14
5 U
V

NOTES: i
1. Data for field blanks and rinseate blanks not presented.
2. V« Valid
3. Q = Qualified
4. NA - Not Analyzed
5. SW = Surface Water Saitple
6. SOR = Sample of "Record
7. DUP = Delicate

LEGEND: :
U = Below Method Detection Limit
J = Detected Below Method Detection Limit

1I—•J^

0 0 6 6 0 6
006606



OCMPOUNTJ
ACETONE
BENZENE
CARBON DISULFIDE
MSTHVLENE CHIQRIDE
1OIZJENE

-02 SHD9-01 SW10-01
NA
NAm.
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA
NA

VALIDATION STAIUS

NOTES: ! l j
1. Datci 'for field blanks and rinseate blanks not presented2. V* .Valid
3. Q - Qualified
4. NA = Not Analyzed
5. SW = Surface Water Sample6. SOR = Sample of Record7* DfJP = Delicate

I«—•<-o

0 0 6 6 0 7
006607



EABIE 5-5
SUMMARY OF DETECTED SURFACE WATER INORGANICS (ug/1)

SW01-01 SWQl~Q2fSOR) SHD6-OI f DUP> SHD2-01 SWQ2-02 SW03-01fSOR) SW03-02
ARSENIC
CAEMIUM
CHRCMIUM
COPPER
IRON
IEAD
MERCURY
NICKEL
SILVER
OHAUJIM
ZINC

vauDftirar siaaus

33
4 U
9 U

10 U
3100

30
0.2 U
20 U
9 U

10 U
84
V

16
5 U
9 U

10 U
680
6.4
0.2 U
29 U
10 U
10 U
31
V

16
5 U
9 17

10 U
600
11

0.2 U
29 U
10 U
10 U
45

V

24
4 U
9 U

10 U
170

5 U
0.2 U
20 U

9 U
10 U
38
V

56
5 U
9 U

10 U
400
11

0.2 U
29 U
10 U
10 U
47
V

50
4 U
9 U

10 U
540
7.3
0.2 U

20 U
11
10 IT
51
V

55
4 U
9 U

10 U
430

! 5 U
i 0.2 U
:; 20 U

. 9 U
; 10 U
i 47

V

50
5 IT
9 U

10 U
700
31

0.2 U
29 U
10 U
10 U

140
V

NOTES: ;
1. Data! for field blanks and rinseate blanks not presented.
2. V => Valid
3. SW = Surface Water Sample
4. SOR - Sample of Record
5- DUP = Delicate

LEGEND:
U = Below Method Detection limit

0 0 6 6 0 8
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ME7EAL SW04

NOTES

3. SW = Surface Water _u*• SOR = sairple of Record'5. OJP = Duplicate

not presented. LEGEND:
: ,U = Below Method Detzection Liiuit

i ! 0 0 6 6 0 9
006609
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5-6 indicates that no— e filra Was

at

0-one TPH falsa positive and

noted relative to visual surfac?7ilm

TABLE 5-6
SURFACE WATER HYDROCARBON CORRELATION

Table

Visual Surface

SCK-SW02
SCK-SW03
SCK-SW04
SCK-SW09
SCK-SW10

no

nono

PAHConfoundsRound i

nono
nononononono

Detected TFHCompounds
nononono

nonononoyesno

o

Oo

water SaMpling was

metals and
compounds were detected in either «t J°
s-ivolatile or,anic compound, .ere de ecte, in ^^

 PM

(Sample CAV-sw-02-012 ) at rftn
 aetected in one sample

ug/1. The oraviou, ! conce»tratiOns lew than 20
Prev 10u s iy detected SeMivolatiie organic

006610
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5-19

compounds were not observed during the Remedial Investi-
gation at a downstream sample location (SCK-SW04) . cadmium
was detected at 50 ug/1 and zinc was detected at concentra-
tions ranging from 180 ug/1 to 320 ug/1. Arsenic was not
detec ted in either sample . However , the previous
analytical data is considered as Level A EPA PHP chemical
data and is therefore used on a generally qualitative
basis. The previous surface water analytical data are
summarized on Tables 5-7 and 5-8.

5. 4. Sediment, Quality
Two rounds of sediment sampling were performed simultane-
ously with the surface water sampling. A total of seven
Round 1 and nine Round 2 sediment samples were taken,
including sample duplicates and blanks. A summary of the
sediment samples is listed in Table 5 -9 .

O
O

TABLE 5-9
SUMMARY OF SEDIMENT SAMPLES

Bound!
SOK-SDOl-01
SCK-SD02-01
SCK-SD03-01
SCK-SD04-01
SCK-SD05-01 (offsite background)
SCK-SD06-01
(duplicate for SD03-01)

SCK-SD08-00
(field blank at SD04-01)

SCK-SDOl-02
SCK-SD02-02
SCK-SD03-02
SCK-SD04-02
SCK-SD05-02A (offsite background)SCK-SD07-01
(duplicate for SDOl-02)

SCK-SD09-01(field blank at SDOl-02)
SCK-SD10-01 (Round 2 addition)SCK-SD11-01 (Round 2 addition)

"Ml

Data validation results for
sediment samples are included in Section 5 . 3 . 1 . Data
validation status for sediment samples is referenced on

006611



COMPOUND

FVRENE

3 , 4-«ERZOPECORftMIHENg-
BEHSC
CHRVSENE
Dr-N-BUTYI,

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

PAH COMPOUNDS 10 U

SUMMARY OF PREVIOUS DETECTED SURFACE WA3ER SEMEVOIAiniE ORGANIC COMPOUNDS (ug/I)

LEGEND:
U — Below Method Defbscticsi Lfmit

NOTES:
1. Analytical test data from Mead ConipuChem report to OH, dated

February 24, 1983.
2. Sample prefix for SD and SW is CAV.
3. Analytical method cannot dî tiitguish between 3,4-Ben2ofluoranthene

and Benzo(k)fluoranthene. lt>tal detected concentration is split betweenthe two conpounds.
4. SW = Surface Water Sairple

0 0 6 6 1 2

006612



TABLE 5-8
SUMMARY OF PREVIOUS DETECTED SURFACE WATER INORGANICS (ug/1)

•OCMPODND
ARSENIC
BERYLLIUM
OUKEIM
CHRfHrUM
©OFFER
CYANIDE
LEAD
MERCURY
NICKEL
SILVER
THALLIUM
ZINC

SW-01-012
50 U
20 0
50

100 U
100 U
10 U

200 U
0.2 U
100 U

60 U
50 U

320

SW-02-012
50 U
20 U
20 U

100 U
100 tl
100 U
200 U
0.2 U
100 U

60 U
50 U

130

NOTES:
1. Analytical test data front Mead CompuChem report to CEM, datedFebruary 24, 1983.
2. Sample prefix for SD and SW is CAV.
3. SW = Surface Water Sample

LEGEND: - ; :U = Below Method Detection Limit

0 0 6 6 1 ~ 5

006613



TABLE 5-10
SUMMARY OF DETECTED SEDIMENT SEMTVOtATILE ORGANIC COMPOUNDS (ug/kg)

SDQ1-OI SD01-02 (SOR) SD07-01(CCJP) SD02-Q1 SD02-02 SDQ3-01(SOR) SD06-01fPJP)

ACENAPHTHVLENE
ANTHRACENE
BENZO (A) ANTHRACENE
BENZO(A)P¥RENE
BENZO (B) FLUORANTHENE
BENZO (GHI) EERYLENE
CHRVSENE
DIETHVL HfTHAIATE
FUJORANTHENE
INDENO (1, 2 , 3-CD) PYRENE
HiENANTHRENE
PYRENE

VALIDATION STAIUS
TOTAL PAH CCHPOCJNDS

1020 U
1020 J
1020 J
1020 0
1300
1020 U
1020 J
1020 J1020 a
1020 U
1020 U
1000

Q
2300

460 U
460 U
460 U
460 U
460 J
460 U
460 U
460 U
460 J
460 U
460 U
460 J

V
460 U

440 U
440 U
440 U
440 U
440 J
440 U
440 U
440 U
440 U
440 U
440 U
440 U

V
440 U

2400 J
2400 J
2400 U
2400 U
3000
2400 J
2400 U
2400 U
2400 J
2400 J
2400 J
2400 J

Q
3000

920 U
920 U
920 J
920 J
920 J
920 J
920 J
920 U
920 J
920 J
920 U
920 J
V

920 U

17000 U
17000 U
17000 U
17000 U
17000 J
17000 U
17000 J
17000 U
17000 J
17000 U
17000 U

. 17000 J
v'

17000 U

19000 U
19000 U
19000 U
19000 U
19000 U
19000 U
19000 U
19000 U
19000 J
19000 J
19000 U
19000 J

V
19000 U

NOTES:
1. Data for field blanks and rinseate blanks not presented.2. V = Valid
3. Q = Qualified
4. SD = Sediment Sample
5. SOR = Sample of Record
6. ttJP = Explicate
7. Qualified for benzo(b) fluoranthene and benzo(k) fluoranthene ;

GC/MS technique cannot distinguish the two compounds.

IEGEND:
U = Below Method Detection Limit
J = Detected Below Method Detection Limit

0 0 6 6 1 4
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1&BLE 5-10 (continued)
SUMMARY OF DETECTED SEDIMENT SEMIVOLAITIE ORGANIC COMPOUNDS (ug/fcg)

SDQ3rQ2 SD04-01 3004^02 SD05HD1 SD10-Q1 SD11-Q1
ACENAHECHENE
ACEN&HIIHYIENE
ANTHRACENE
BENZO (A) ANTHRACENE
BENZO(A)FYRENE
BENZO (B) FTUORANTHENE
BEN2O(GHE) EERYIENE
BIS (2-ETHVIHEXVL} EHTHAIATS
CHRYSENE
DIBENZO (AH) ANTHRACENE
FtUORENE
mJORANIHENE
K4DENO (1, 2 , 3-CDJ PVRENE
NAPHIHAIHJE
EHENANTHRENE
Pk-RENE ;
VAHEDATION STATUS
TOTAL PAH COMPOUNDS

3700
3700
3700
5600
9600

28000
11000

3700
10000

3700
3700
5400

11000
3700
3700
9100

Q
89700

U
J
J"

U
U
IT

J
J

15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000

V7

15000

U
U
UJirjjujuujjuuj

u

24000
24000
24000
24000
30000
59000
41000
24000
24000
24000
24000
32000
30000
24000
24000
44000

Q
236000

J
J
J
J

J
J
J
J

J
J

25000
25000
25000
25000
25000
25000
25000
25000
25000
25000
25000
25000
25000
25000
25000
25000

V
25000

U
U
UuuuuJuuu0uuuu

u

940 U
940 0
940 U
940 U
940 J
940 J
940 0"
940 U
940 U
940 U
940 U
940 J
940 J
940 U
940 U
940 J

V

940 U

2500
2500
2500
2500
2500
5000
2500

120000
2500
2500
2500
2500
2500
2500
2500
2700

V
7700

U
J
J
J
J
J
J
J
U
J
J
UJ

NOTES:
1. Data for field blanks and rinseate blanks not presented.
2. V « Valid
3. Q ~ Qualified4. SD = Sediment Sample
5. SOR = Sample of Record
6. DDP = Explicate7. Qualified for benzofbjfluoranthene and benzo(k)fluoranthene;

GC/MS technique cannot distinguish the two compounds.

LEGEND: i
U = Below Method Detection Limit
J = Detected Below Method Detection Limit

006615



TABLE 5-11
SUMMARY OF DETECTED SEDIMENT VOIATIIE ORGANIC COMPOUNDS (ug/kg)

COMPOUND SD01-01 SD01-Q2rSQR) 5D07-01fDOP) SD02-01 SD02-02 5D03-01fSOm SDOG-OlfDOP) SD03-02 SDQ4-01
ACETONE ;
METHYIENE CHDDRIDE
1 , 1 , 2-TRICHLDROErIHANE
VALIDATION" STAIUS

15 U
30

7 U
V

NA
NA
NA
NA

NA
NA
NA
NA

25
140

7 U
V

64
16

7 U
V

17 U
46

8 J
V

10
53

9 U
V

22 U
11 U
11 U
V

10
7 U
7 J
V

NOTES: | ;
1. Data 'for field blanks and rinseate blanks not presented.
2. V = Valid
3. Q = Qualified
4. NA - Not Analyzed
5. SD =;Sedhttant Saraple
6. SOR - Sainple of Record
7. DUP = Duplicate

LEGEND:
U = Below Method Detection Limit
J - Detected Below Method Detection limit

Ul
Iro

0 0 6 6 1 6
006616



TABLE 5-11 (continued)

COMPOUND
ACETONE '
MESHVIENE CHTORIDB
1, 1, 2-ORICHIDROErHANE
VALIDATION STATUS

su

SD04-02
NA
NA
NA
NA

MMARY OF

SD05-01
120

25 U
12 J
V

Uy-L'ECiH) SKUiMEWl*

SD05-02A SD10-01
NA
NA
NA
NA

NA
NA
NA
NA

VOLATILE <

5D11-01
HA
NA
NA
NA

NOTES: i I
1. Data1 for field blanks and rinseate blanks not presented.
2. V = Valid
3. Q » Qualified
4. NA = Not Analyzed
5. SD = Sediment Sample
6. SOR = Sanple of Record
7. DUP = Duplicate

D3GEND: • !
U = Below Method Detection Limit
J = Detected Below Method Detection Limit

LnI

0 0 6 6 1 7
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TABLE 5-12
SUMMARY OF DETECTED SEDIMENT INORGANICS (mg/hg)

SD01-01 SD02-02fSOR) SD07-01fDUP) SD02-01 SD02-02 SD03-01fSOR). SDOS-OJfDUP) SD03-02
ARSENIC
CACMIUM
CHROMIUM
COPPER
IRON
IEAD
MERCURY
NICKELSILVER ;
1HAHJUM
ZINC

VALIDATION STATUS

8.0
2 U
4 U
5 U

4400
18

O.I U
10 U

4 U
8 U

70
V

6.8
2.5 U

5 U
0.05 U

NA
10

0.05 U
14 U
5 U
5 U

58
V

5 U
2.5 U
6.0 U

5 U
NA

4
0.05 U

16
8 U
5 U

25
V

19
3 .0

28
14

5500
64

0.1 U
10 U

4 U
7 U

170
V

22
2.5 U
11
18
NA
71

0.05 U
14 U

5 U
5 U

97
V

34
4 U

72
73

8100
340

0.29
10 U

4 U
9 .0

1200
V

30
5.0 U
360

78
15000

440
10 U
10 U

4 U
9 U

3300
V

30
2.5 U

52
51
NA

230
0.05 U

19
5 U
5 U

860
V

NOTES: ' •
1. Data for field blanks and rinseate blanks not presented.
2. V = Valid
3. NA = Not Analyzed
4. SD « 'Sediment Sample
5. SOR = Sample of Record
6. BOP ~ IXiplicate

LEGEND:
U = Below Method Detection limit

Ln1

0 0 6 6 1 8
006618



SDQ4-Q1 SD04-02 SD05-01

LULL

TABLE 5-12 (continued)
SUMMARY OF DETECTED SEDIMENT INORGANICS

ARSENIC
CAOfllM
CHROMIUM
COPPER
IRON -
LEAD j 1
MERCURt
NICKEL
SILVER
1HAUJUM
ZINC ,

VALIDATION STATUS

NOTES:
1. Data for fielc
2. v = Valid

25
2 U

10
76

8500
160

1.23
10 U
4 0
8 U

150
V

1 blanks and

6.2
2.5 U
14
73
NA
35

0.05 U
18
5 U
5 U

170
V

rinseate

5 U
4.5
18
32

9300
540

1.25
10 U
4 U

12 U
630

V

i blanks

5 U
2.5 U
12
40
NA

250
0.05 U 0

15
5 U
5 U

480

V

not presented

13
2.5 U
19
18
NA
83

.05 U
14 U
5 U
5 U

150
V

•

26
2.5 U
14
89
NA
76

0.05 U
18
5 U
5 U

280
V

3. NA = Not Analyzed
4. SD - Sediment Sample
5. SOR = Sample of Record6. DUP = Duplicate

IEGEND: !
U = Below Method Detection Limit

0 0 6 6 1 9
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5-28

5 . 4 . 2 Sediment sampling. Sediment sampling was performed
in accordance with Section 3.0 of the Field Sampling and
Analytical Plan. Sample locations were selected based upon
the criteria used for surface water sampling, as stated in
Section 5 , 3 * 2 . .gediment samples were obtained with a
stainless steel scoop, placed into 8 oz. wide-mouth glass
jars with Teflon-lined lids, and cooled.

Quality assurance duplicate and rinseate samples were taken
at two locations for both rounds. The blanks and dupli-
cates were labeled similarly as the surface water and
sediment samples and were given arbitrary sampling times.
The bottles used for the rinseate blank were the same type
as those for surface water samples, and were preserved in
the same manner. The trip blank for the surface water
samples also served as the trip blank for the sediment
samples. Due to scheduling constraints caused by the
variability of rainfall events, no sediment sample splits
were obtained by CDM. Presentation of the field sediment
quality assurance sample analytical data is included in
Appendix R, Volume 3,

As noted previously, Round 2 sampling consisted of sampling
the same points as for Round 1, and two additional points.
Other differences between Round 1 and Round 2 were: (1)
iron was not analyzed because it is a common constituent of
soils and sediments; (2) VGA analysis was performed for two
of seven samples; and (3) background Sample SCK-SD05-02A
was sampled at a different location than background Sample
SCK-SD05-01 because oily materials were present at that
location subsequent to Round 1 sampling. The reduction in
Round 2 iron and volatile organic analyses was requested by
Koppers Company on September 17, 1986 and approved on
November 19, 1986 by the EPA. -A copy of the correspondence^
is included in Appendix G, Volume 2._ . . _ . . _ . . . . . . . . -~.-.~~~~-.-—-=._

o
CM
vO
\Q
O
O

--—™™
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All field activities x^ere recorded in a field notebook.
Data recorded consisted of the same information as the
surface water samples. A sediment sample log was completed
for each sample. Notations were made of soil type, other
visual characteristics, and odors, if any. The sediment
sample logs are presented in Appendix M, Volume 3.
Chain-of -custody procedures were followed as for the
surface water samples.

5_, 4.3 Sediment Analytical Testing. Analytical testing of
sediment samples consisted of the same analyses as for
surface water samples (Table 5-2) , except DO, pH, tempera-
ture, and conductivity measurements were not obtained.
Procedures for analysis were also performed as for surface
water samples using the EPA CLP protocol. Particle-size
analyses were also conducted and are presented in Appendix
N, Volume 3.

5 . 4 . 4 Sediment Quality Summary. A summary of the sediment
sample organic test results is presented on Tables 5-10 and
5-11. Sediment sample analytical data reports are included
in Appendix 0, Volume 3. A total of five sample locations
had detected HSL semivolatile (SV) compounds, with total
PAH concentrations ranging from approximately 2 3 0 0 ug/kg to
236000 ug/kg and are summarized as follows.

Sediment PAH .Concentrations

Sediment, Location

SD01
SD02
SD03
SDQ4
SD11

Total PAH Compounds fug/k(

2300
3000

89700
- 2 3 6 0 0 0

7700

CM
MD
^0oo

006621
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No concentrations of PAH compounds were detected at corres-
ponding paired surface water sample locations. Detected
compounds are defined as compounds detected above the
method detection J imit of the analytical technique. £he
background, samples (Samples SCK-SD05-01 and SCK-SDQ5-02A)
showed no detected HSL semivolatile organic compounds,

HSL volatile organic compounds (VOA) were detected at all
five of the locations tested, including the background sam-
ple (SCK-SD05-01 ) . However, acetone and methylene chloride
were the only volatile organic compounds detected and were
also detected in both laboratory and field blanks. There-
fore, these compounds are considered common laboratory and
field sampling contaminants.

As shown on Table 5- 12 , arsenic, iron, lead, and zinc were
detected at most locations for both rounds although iron,
lead, and zinc were detected at the two background sediment
sample locations ( S D 0 5 - 0 1 and S D 0 5 - 0 2 A ) . Arsenic was
detected at all six on-site sample locations, ranging from
6.2 to 34 mg/kg. Iron was detected at all five locations,
ranging from 4 4 0 0 rag/kg to 15000 mg/kg at the background
location (SCK-SD05) . Lead was detected at all seven sample
locations, ranging from 10 mg/kg to 540 mg/kg at the
background location. Zinc was also detected at all seven
sample locations, ranging from 53 to 3 3 0 0 mg/kg, with a
background concentration of 630 mg/kg.

Cadmium was detected at one Round 1 location (Sample SCK-
SD02-0 1 ) at 3 mg/kg and the background sample (Sample
SCK-SD05-01) at 4,5 mg/kg. Chromium was found at six loca-
tions, ranging from 10 to 360 mg/kg, including a background

CXJ
CM
MD
vO
Co
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concentration of 18 mg/kg. Copper was found at six loca-
tions ranging from 14 to 89 mg/kg, including a background
concentration of 40 mg/kg. Mercury was detected at three
locations, ranging from 0 . 2 9 mg/kg to 1 . 25 mg/kg at the
background location. Nickel was detected at four loca-
tions , ranging from 15 mg/kg at the background location to
19 mg/kg. Thallium was detected at one location at 9 mg/kg
(Sample S C K - S D 0 3 - 0 1 ) . Antimony, beryllium, cyanide,
selenium, and silver were not detected at any location for
either round.

The highest detected PAH concentrations were at the south
end of the site at Sample SCK-SD04-02 ( 2 3 6 , 0 0 0 ug/kg) .
Sample location S C K - S D 0 4 is situated near a mapped
surficial soil staining area (Figure 3 - 5 ) . However, PAH
concentrations were also detected at an upstream, off-site
sample location (SCK-SD1 1 ) at 7 7 0 0 ug/kg and indicates
possible minor contributions of PAH concentrations in
on-s ite sediment samples from off-site sources. PAH
concentrations were also detected at the southwest corner
of the site at Sample SCK-SD03-02 ( 8 9 , 7 0 0 ug/kg). Sample
location SCK-SD07 is situated near an active trucking firm
and therefore PAH concentrations may be more indicative of
current on-site operations. PAH concentrations were
detected at sample location SCK-SD02 which is situated nsar
a mapped surficial soil staining area (Figure 3-5) . A
comparison of the Round 1 and Round 2 semivolatile organic
test data in Table 5-10 shows consistent results only at
the background sample location, indicating relatively high
sample variability compared to the surface water results.

CM

O
O
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types ot detected sediment metals at all
l. Xocations were typicaUy similar toground sediment metals. one

5-32

the on „
b"ac

Camp Dresser & HcKee
Previous sediment

February „ . _ ___ wv
Four on-site sediment samples were taken
indicated on Figur

CM,
v

...,,- ——«v-4. « riuj\ee (CDM) on
for the Cavalcade Contaminant survey.

locations
priority

e 5-3 and
at the

for EPA

48 ug/kg to
laboratory
data is
therefore used

10 ug/kg, which
contaminant

detected at all four locations from.
CDM identified as a possible

However, the previous analyti..,,~. j_- *- »— V .L. W U

considered as Level A EPA PRP chemical
* —-J generally qualitative basison a

cal
data and is

Generally, similar semivolatile organic compounds were
found in CDM samples at concentrations comparable to those
for the Round 2 sediment samples. One location (CAV-SD-04)
disclosed total PAH concentrations exceeding 100 mg/kg and
corresponds to detected PAH compounds for a paired surface
water sample (CAV-SW-01-012) . The metals results were more
variable relative to Round 1 and Round 2 samples, but gen-
erally indicated comparable levels for all metals. Arsenic
was detected at all four sediment sample locations. The
previous CDM sediment analytical data are summarized on
Tables 5-13 and 5-14.

CM

oo
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5-33
5 * 5

1.

2 .

3 .

4 .

5 .

Camp Dresser & McKee, Inc. , Work Plan . for. South
.Cavalcade street Remedial Investigation/Feasibility
Study, Document No. 143-WP1-WPATEVM, Apri l _4,_ . _19__8_5.. _--

Federal Emergency Management Agency, Flood Insurance
Bate Map No._ 4 8 0 2 9 6 0 Q 9 Q C . September 27, 1985.

Koppers Company, inc
Plan, .Remedial Invest! Feasibil

Houston , T^v^gOctober, 1985 .

Koppers Company, Inc. , Quality _ Assurance/Ouallt
Control TD l a v * f=-——• * » - -

estiqat.lon and
South .Cavalcade SiteHouston, Texas, September, 1985.

su"v
revsrr *M c K e e ' i n c " ^^M^ t̂.Mî~:^^^^^^
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TABLE 5-13
SUMMARY OF PREVIOUS DETECTED SEDIMENT SEMTVOIATILE ORGANIC COMPOUNDS

.COMPOUND

.ACENAFHIHENE
i ANTHRACENE
: BENZO (A) ANTHRACENE
;BENZO(A)PYRENE
3 , 4-BENZOFEIJORANTHENE3

jBENZO(GHI)PERYLENE
;BEWZO(K) FTUORftNTHENE3

I BIS (2-KIHYIHEXYL) EHTKALATE
JCHRYSENE
imJORANTHENE
iFIIJQRENE
[INDENO (1, 2, 3-CD) PYRENE
JEHENANTHRENE
jPYRENE
iTOTAL PAH COMPOUNDS

SD-01-OOS
200 C
240
550
500
550
430
550
210
550

1100
200 U
320
650
850

6290

SD-02-007
200 U

4700
440
250
450
500 U
440
200 U
530
750
360
500 U
200 U
690

8610

SD-03-010
200 U

1600
620
600
650
520
650
200 U
680

1200
200 U
600
860

1100
9080

SD-04-011
580

2100
18000

54CO
4800

500 U
2900

200 U
14000
25000

520
500 U

14000
22000

109300

[NOTES;
II. Analytical test data from M&ad ConpuChem report to OK, dated
j February 24, 1983.
|2. Sample prefix for SD and SW is CAV.
J3. Analytical method cannot distinguish between 3,4-Benzofluoranthene1 and Benzo(k)fluoranthene, Total detected concentration is split between
I the two confounds.4. SD - Sediment Sample

LEGEND: :

U = Below Method Detection limit

Ui1
CO

0 0 6 6 2 6
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TABIE 5-14
SUMMARY OF PREVIOUS DETECTED SEDIMENT INORGANICS

COMPOUND
ARSENIC
BERYimiM
CAIKEOM
CHROMIUM
COPPER
CYANIDE
LEAD .
•MERCURY
sNICKELSILVER
THAIUIM
ZINC

NOIES:

SD-01-008
2.0
0.2
0.8
10
13

0.39 U
61

0.025
4.5
0.4
0.5 IT
160

1. Analytical test data
February 24, 1983.

2. Sample prefix for SD
3. NR = Not Reported

SD-02-007
2 .4

0.55
0.64

13
60

0.46 U
88

0.043
4.9

0.64
0.06
150

SD-03-010
1.5

0.29
0.97

12
21

0.37 U
69

0.032
5.4
0.6 U

0.97
150

from Mead CompuChein report
and SW is CAV.

SD-04-011
2.2

0.48
1.4
9.7

32
0.42 V
185

0.017
9. 1

0.58
NR

260

SD-05-006
1.5

0.19
0.2 tJ
6.8
21

0.44 U
20

0.006
2 .7
0.6 U
0.5 U

30

to OK, dated
LEGEND: .; i
U = Below Method Detection Limit

4. SD = Sediment Sample

JCot/i

0 0 6 6 2 7
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6.0 SURFICIAL SOIL QUALITY EVALUATION

6.1 General
An evaluation of soil and groundwater quality at the South
Cavalcade Site included separate assessments of surficial
media and subsurface media. The surficial media evaluation
included shallow soil quality (vadose zone), and is discus-
sed in this section. Surficial soils are collectively
defined as soils from 0-ft to 6-ft deep, which approximate-
ly delineates the unsaturated soils of the vadose zone, as
described in Section 4 . 3 . 2 . ™~

--——_«. wuwi SC
/ and is discussed in Chapter 7 . 0 .

An assessment of surficial soil quality at the South
Cavalcade Site was conducted to evaluate (1) the character
of the geophysical anomalies; and (2) potential surficial
soil staining areas* The surficial soil quality evaluation
is based on data obtained from the geophysical survey,
auger soil borings, and soil borings.

6, 2_ . Data, Validatipn
Data validation of the surficial soil analytical data
inducted a total of four soil samples. Data for two surfi-
cial soil samples were valid (V) and two were qualified (Q)
for HSL semi volatile organic compounds. Data for all four
surficial soil samples were valid (V) for HSL inorganic
constituents. A discussion of both surficial and subsur-
face soil analytical data validation results is presentedin Chapter 7 . 0 .

CM

Oo
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6.3 . surfic.ial Soil Anomaly Evaluation
6. . .3 . 1 Electromagnetic survey. As part of Subtask 2C of the
RI/FS Work Plan, an electromagnetic survey was conducted to
evaluate potential surficial soil anomaly areas. The
geophysical survey was performed over approximately
one-quarter of the site area, including undeveloped cleared
areas and areas with asphaltic paving* Results of the
survey were used to construct the geophysical anomalies map
presented on Figure 3-3 . As shown on the map, a total of
11 geophysical anomaly areas were mapped based on qualita-
tive interpretation of measured apparent ground conductivi-
ty measurements. The anomaly locations appear to be
distributed throughout the site area.

6 . 3 ._2 . Shallow Auger Boring Procfram. The shallow auger
boring program was conducted to evaluate the geophysical
anomaly areas and to explore locations of selected previous
plant facilities based on interpretation of historical
aerial photographs and plant maps. Data from the shallow
auger boring program were used to devel' o components of the
subsequent soil boring program and were not used for site
assessment purposes. The auger boring location map is
presented on Figure 3-4 and includes a total of 139 auger
borings. The shallow auger borings were drilled to an
average depth of about 8 ft to evaluate soils throughout
the vadose zone (unsaturated soils) . Generally, one soil
sample was collected from each auger boring for soil
surrogate testing. Soil surrogate testing included X-ray
fluorescence analysis for metals and headspace measurements
for total organic vapors.

C
Kt
vC
vO
Oo
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Evaluat ion of the shallow auger boring data did not
ind icate the presence of potential surficial soil
contaminant source areas such as hydrocarbon-saturated
soils and non-aqueous phase liquids (NAPL) . However,
during the auger boring program, areas were disclosed
containing soil staining. The results of the shallow auger
boring program were used to prepare a preliminary surficial.
soil anomalies map. This map is presented on Figure 3-5 .
Surficial soil anomaly area boundaries are based upon
visual notations of soil staining from the shallow auger
borings, and are therefore approximate. The map was used
to assist in locating areas for further investigation
during the soil boring program and does not include
analytical data appropriate for site assessment purposes.

6 . 3 . 3 Soil .Boring Program. The soil boring program was
conducted to evaluate the preliminary surficial soil
anomaly areas (Figure 3 - 5 ) and to assess subsurface
(saturated zone) soil quality. The soil boring location
map is presented on Figure 3-6 and includes a total of 82
soil borings. Soil samples were obtained at generally 2-ft
continuous intervals to an average depth of about 64 ft.
All soil samples were tested for total organic vapors by
conducting headspace measurements. Approximately 4.7
samples per soil boring were screened for total aromatic
hydrocarbon concentrations using fluorescence analysis.
Selected soil samples were analyzed for HSL semivolatile
organics, select HSL metals, iron, and cyanide.

vO
O
O
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Visual observations of soil boring samples to a depth of
about 6 ft did not indicate the presence of potential
shallow soil source contaminant areas such as hydrocarbon-
saturated soils and non-aqueous phase liquids (NAPL ) .
However, during the soil boring program, surficial soil
areas were disclosed containing soil staining.

6.4 Surficial Soil Analysis
Laboratory analyses of surficial soil samples were
conducted to ass ist in evaluation of surficial soil
quality. Both qualified (Q) and valid (V) data were used
for the surficial soil quality evaluation. A total of four
surficial soil samples were analyzed for HSL semivolatile
organic compounds and select inorganics. One soil boring
(A10-SB01 ) from the surficial soil quality evaluation is
located in a paved area and three soil borings (A07-SB01 ,
A13-SBQ1, A27-SB01) are located in unpaved areas. Samples
A07-SB01-22, A10-SB01-02, and A13-SB01-02 were selected for
analysis based on visual observations of oily materials,
olfactory sensation of hydrocarbon odors, and laboratory
photoionization detector responses. Sample A27-SB01-02 was
selected based on its off-site location to obtain data forbackground conditions.

6 . .4 . * 1 surficial. Soil .Analytical. Kesults. A summary of the
detected semivolatile organic compounds is presented in
Table 6-1 , Two of four analyzed surficial soil samples did
not disclose detected HSL semivolatile compounds, A total
of 15 different HSL polynuclear aromatic hydrocarbon (PAH)
compounds were detected, ranging in concentrations from
below method detection limit to 2 1 0 0 mg/kg. Detected
compounds are defined as compounds detected above the

CM
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TABLE 6-1
SUMMARY OF DETECTED

ORGANIC
SURFICIAL SOIL SHUVOIATILE
COMPOUNDS '™»i~*

A07-SB01-02
-COMPOUND
ACENAFHIHENE
ACENEFHIHYLENE
ANTHRACENE
BENZO (A) ANTHRACENE
BENZO(A)PYRENE
BENZO (B) FHJORANTHENE
BENZO ( GHX) PERYLENE
BENZO (K) FIIJORANTHENE
BIS (E1HYIHEXYL) FHTHAIATE
CHRYSENE
DIBENZOFURAN
DI-N-EUTYL PHIHAIATE
FIUORANIHENE
FUJORENE
INDENO(1,2,3-CD)PYRENE
2-ME^HYINAPHTHALENE
NAPHIHAI£NE
FKENANIHRENE
PYRENE
VALIDATION STATUS
TOTAL PAH COMPOUNDS

4'
75
24 J
47
29
24 U
24 U
24 U
43
24 U
38
47
24 U
99
72
24 J
68

470
300

98

Q
1271

(rag/Kg)

A13-SB01-02
. 3.5V

440
62 J

560
340
210
290

77
62 U
62 J

310
280

62 U
1600

490
62 J

200
950

2100
1200

Q
8567

A27-SB01-02(3)
4'

0.38 U
0.38 U
0.38 U
0.38 U
0.38 J
0.38 U
0.38 U
0.38 J
0.38 U
0.38 J
0.38 U
0.38 J
0.38 U
0.38 U
0.38 U
0.38 U
0.38 U
0.38 U
0.38 J

V
0,38 U

NOTES:
1. Q - Qualified
2. V = Valid3. Background Sample

O
O

LEGEND:
U - Below Method Detection Limit
J » Detected Below Method Detection

Limit
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method detection limit of the analytical technique. Total
surficial soils PAH concentrations ranged from below method
detection limit (BDL) to 8567 mg/kg, Comparison with the
results of five surficial soil samples taken from four
previous Cavalcade Contaminant Survey soil borings
disclosed total PAH compound concentrations ranging from
below method detection limit to about 1246 mg/kg, as shown
on Table 6-2 , However, the previous analytical data is
considered as Lavel A EPA PRP chemical data and is
therefore used in a generally qualitative basis. The
previous soil boring locations are shown on Figure 6-1 .
PAH organic constituents are listed in Table 6-3 .

A summary of the surficial soil inorganic test results is
presented in Table 6-4 . Arsenic, copper, chromium, and
zinc were chosen as soil inorganic indicators based on
information from the site map on Figure 1 -3 , which
indicates that Wolman (arsenic, copper, chromium) salts and
zinc chloride were previously present onsite. Lead was
also chosen as a soil inorganic indicator; although it
appears to be ubiquitous to the site relative to the
off-site background sample. Soil inorganic indicator
concentration ranges are presented as follows and are
compared with the results of an off-site background sample
from Soil Boring A27-SB01 :

Oo

Soil ...Inorcrar ic _ Indicators

Constituent
Copper
Chromium
Arsenic
Zinc
Lead

Range fmq/kg)
BDL to 5
BDL to 9.5
BDL to 8.8
BDL to 3480
BDL to 3 0 . 4

Background (ma/kg).
BDL
BDL
BDL
12 .5
BDL

006634
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TABLE 6—2
SUMMARY OF PREVIOUS DETECTED SURFICIAL SOIL SEMTVOIATILE

ORGANIC CCMPQUNEG (mg/kg)

COMPOUND
ACENAHJIHENE
ACENAPHIHYLENE
ANTHRACENE
BENZO (A) ANTHRACENE
B£NZO(A)FYRENE
3 , 4-BENZOFTIJORANTHENE5

BENZO (GHI) EERYLENE
BENZO (K) FUJORANTHENE5

CHRYSENE
DIBENZOFURAN
DI-N-OCTYL EHTHAIAIE
mx>RANTHENE
LTUORENE
01IDENO(1, 2, 3-CD) PYRENE
2-MEnHYINAFHHftLENE
NAHHHALENE
HffiNANTHRENE
PYRENE

SL-01-001
(Surficial)
0.2 U
0.2 U

'0.2 U
0.2
0-2 U

0.13
0.5 U

0.13
0.2
0.2 U
0.2 U
0,2 U
0 = 2 U
0.5 U
NK

0.2 U
0.2 U

0,01

SL-02-002rsurficiali
0.2 U

.. 0*2 U
0.2 U
0.2 U
0.2 U
0.2 U
0.5 U
0.2 U
0.2 U
0.2 U

0.011
0,2 U
0.2 U
0.5 U
NR

0.2 U
0.2 U
0.2 U

SI>03-0.1
1'

0.78
2 .4
12
32
21
23

7.2
23
42

0.2 U
0.2 U
120

0.98
7.2
NR
1.0
20

110

SL-03-02
. .6.'
0.2 U

0.28
1.0
5.6
2.0
3,4
1,6
3.4
4.6
0.2 U
0.2 U
24
0.2 U
1.8
NR

0.2 U
5.8

20

SL-04-01
6'

100
"3.0,
1204

17
4.6
10
5 U

10
11

2 U
2 U

260
80
5 U

NR
340
1204

170
TOTAL PAH COMPOUNDS 0.67 0.2 U 422.56 73.48 1245.60

NOTES;1* Analytical test data from Mead Ccmpuchem report
to CEfri, dated February 24, 1983.2. Sample prefix for SL is CAV.

3. KR = Not reported.4. Analytical method cannot distinguish between
Anthracene and Phenanthrene. Total detectedconcentration is split between the two compounds.

5. Analytical method cannot distinguish between 3,4-Benzofluoranthene
and Benzo(k)fluoranthene. Total detected concentration is split
between the two confounds.

LEGEND:
U = Below Method Detection Limit
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TABLE 6-3
PAH ORGANIC CONSTITUENTS

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluorantheneBenzo(k)fluoranthene
Benzo(ghi)perylene

Chrysene
Dibenzo(ah)anthraceneFluorantheneFluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
PhenanthrenePyrene

vQoo

III
III
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TABLE 6-4
SUMMARY OF SURFICIAL SOIL INORGANICS (mg/kg)

A07-SB01-02
ARSENIC
CHROMIUM
COPPER
CYANIDE
IRON
LEAD
ZINC
VALIDATION

STATUS

4 '
5
5
4

1 .5
3800

5
4

V

u
uu
uu

A10-SB01-02
3 . 5 '
8 . 8
9 . 5
3.5 U
1.5 U

4970
6 . 3
276

V

A13-SB01-02
3 . 5 '

5 U
7 * 5

5
1.5 U

. ,5550
3 0 . 4
3480

V

A27-SB01-02 1

4 '
5 . 7
4 . 5

4
1 .7

3640
2 . 8

12 .5

V

U
U
U
U
U

NOTES:
1. V = Valid
2. Background Sample

LEGEND:
U = Below Method Detection Limit

00
rn
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o
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Comparison with the results of the five surficial soil
samples taken from the four previous Cavalcade Contaminant
Survey soil borings disclosed concentrations of the
inorganic indicators arsenic, chromium, copper, lead, and
zinc, as shown on Table 6-5.

6.5._Surf.icial Soil ..Quality Evaluation
Results of both the auger boring and soil boring programs
did not disclose evidence of potential surficial contami-
nant source areas, such as hydrocarbon-saturated soils and
non-aqueous phase liquids (NAPL) . Qualitative comparison
of the soil boring data with the geophysical survey data
indicates that the geophysical anomaly areas are generally
a result of miscellaneous fill materials placed onsite. A
review of the soil boring logs in Appendix F, Volume 2
indicates that fill materials were encountered in each soil
boring located within a geophysical anomaly area, ranging
from 2-ft to 4.5-f t depths. Soil borings are located in
seven of a total of 11 geophysical anomaly areas. Listed
as follows are soil borings located within geophysical
anomaly areas shown on Figure 3~3 and their respective fill
depths.

Soil Boring Fill Depths in Geophysical _AnomaJXv_ Are_as
GeophysicalAnomaly Area

A02
A04

A13

Soil
Boring
A02-SB02
A04-SB02
A04-SB03
A04-SB04
A04-SB09
A13-SB01

Fill
Depth fft l

4
3
3

4 . 5
2

oo
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«. or « ̂ ssss^ m n<s (TO
MCEAL
ARSENIC
BERYLLIUMCRCMIUM
CHROMIUM
COPPER
I£AD
MERCURY
NICKEL
SILVER
THALLIUM
ZINC

SL-01-001
0.35
O.29
0.88

12
4 .4
8 .4

0.005
8 .6
0.7

0.05 U
14

SL-02-002

0.2 U
0.2 U
7.6
31

0.009
33

0.6 U
0.5 U

40

SL-03-01
1'
82

0.2
0.1

79
21
54

0.040
2 .7
0.2
0.1
290

SL-03-02
1.5
0.2
0.2 U
14

1.9
7.2

0.062
3 .0
0.6 U
0.5 U
23

SL-04-01
1 R-L, O

O O C> ^jO
0.2 U
14J**I

1.0 U
3 .4

0,020
0.6 U
0.5 U
150

1. Prefix for SL is c&V
2- IEGEND:

U = Below Method Detection Limit

O

O
O

006640



6-13

Soil Borini
iiiiiiiiiiii

f^ys-Lcao.
3ialy Area
A16
A19
A24
A26

Soil
Borinq
A16-SB02
A19-SB01
A04-SB10

, - : A26-SB01
A26-SB08

Fill
Deeth (f^]_

3
-3 . . . . . . .
3
4 - • • " " " • •
3

A surficial soils quality map is presented on Figure 6-1.
The surficial soils qualify map includes approximate areal
distributions of both surface soil staining (0-ft to
0.5- f t ) and surficial soil staining (0.5-f t to 6.0-f t ) .
criteria used to prepare the surficial soils quality map
are summarized as follows:

1- Surface soils with observable soil staining and
discoloration located within unpaved areas.

Su.r.fici.al soils with detected PAH compounds
(two samples).

Surficial soils with observable soil staining
and positive surrogate test results ( i . e . ,
laboratory headspace measurements above 5 ppm
or detected extractable fluorophores).

The soil quality distributions presented on Figure 6-1 are
based on limited quantitative analytical test data and
therefore qualitative surrogate test data and visual
observations were used to supplement the data base. The
surficial soil quality areas shown on Figure 6-1 do not
reflect or depict an interpretation that the areas and
t h A i v ,-,«*-*--•-*--- •*'

2 .

3.

their
possible

corresponding

O
O

soil volumes are considered for
expressed or
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6-1 A
Preliminary interpretation of the surficial soils quality
map shown on Figure 6-1 indicates potential areal visual
soil staining in two distinct areas. Distributions
throughout the northern portion of the site include two
locations primarily in unpaved areas at Transcon Lines.
This area also encompasses the general ...location of the
^aerial photograph anomaly observed in the 1964 aerial
photograph shown on Figure 1-5. The estimated areal extent
of visually stained surf^ro e~-! •> ~ throughout tiarea
areas

the site is
The

approximately

estimated
soils with

approximately 0
a

°f
acres in

northern
unpaved

0 - 7 1 acresvi The
surrogate test results

ually stained soils does estimated
is

areal extent of
interpretation
volumes are considered for
expressed or implied.

that the areas and theirnot reflect or depict an
possible corresponding soil

remedial action, either

Soil staining areas throughout the southern portion of the
site are primarily located at Palletized Trucking and the
front of Merchants Fast Motor Lines. These areas also
generally encompass the former locations of the site
process areas shown on Figures 1-3 and 1-4. The estimated
areal extent of visually stained surface soils throughout
the southern area of the site is approximately 1 . 3 2 acres
in unpaved areas. The estimated areal extent of visually
stained surficial soils with positive surrogate test
results is approximately 4.8 acres. The estimated areal
extent of visually stained soils does not reflect or depict
an interpretation that the areas and their corresponding
soil volumes are considered for possible remedial action,either expressed or implied.

Oo
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^1—^urficial^soil.
An assessment of
Cavalcade site
conclusions:

** the South

the following general ized

i
iiiiiiiii

3 .

4 .

No surficial soil contaminant source
such as hydrocarbon-saturated.. _soils and
were d i s c lo sed from the electromagnetic
geophysical survey, shallow auger boring
program, or soil boring program.

Analytical testing of four selected surficial
soil samples did not detect the presence of
pentachlorophenol ( P C P ) . Surfic ial soil
organic compounds detected in two of the
samples included primarily HSL PAH compounds,
dibenaofuran, and 2-methylnaphthalene. Cyanide
was not detected in the analyzed surficial soil
samples.

Surficial soil quality areas with visual soil
staining and positive surrogate test responses
were typically distributed throughout two
primary areas: (1) at the northern portion of
the site (Transcon Lines) , and (2) at the
southern portion of the site (Pal let ized
Trucking and Merchants Fast Motor Lines).

The estimated areal extent of visually stained
surface soils is approximately 1.5 acres in
unpaved areas. The estimated areal extent of
visually stained surficial soils with positive

\O\ooo
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surrogate test results is approximately 5.5
acres. The estimated areal extent of visually
stained soils does not reflect or depict an
interpretation that the areas and their corres-
ponding soil volumes are considered for pos-
sible remedial action, either expressed or

„.._ —implied.
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7.0 SUBSURFACE SOIL AND GROUNDWATER QUALITY EVALUATION

7. 1 General
An evaluation of subsurface quality at the South Cavalcade
Site included assessment of soil and groundwater media.
Both soil and groundwater quality data were composited to
evaluate subsurface (saturated zone) quality. Separate
evaluation of surficial soil quality (vadose zone) is
presented in chapter 6 . 0 .

An evaluation of subsurface (below a 6-ft depth) soil
quality was conducted to aid in the assessment of the
lateral and vertical extent of potential subsurface
migration. The primary objective of the subsurface soil
quality evaluation was to qualitatively evaluate soil
attenuation characteristics. The subsurface soil quality
evaluation was based primarily on the analytical data from
semivolatile organic test results from selected soil
samples with additional data from selected soil surrogate
test results. Valid (V) and Qualified (Q) soil analytical
data were utilized to assist in developing a comprehensive
groundwater monitoring program and to prepare a conceptual
composite subsurface organic quality map. Assessment of
subsurface soil quality was organized based on the three
key geologic units discussed in Section 4 . 1 . 4 . Generalized
geologic profiles illustrating the delineation of the soil
units are presented on Figures 4-4A to 4-4F . A soil boring
location map is presented on Figure 3-6 .

vC
^Oo
o

An assessment of groundwater quality at the South Cavalcade
Si to was conducted to evaluate (1) general groundwe.ter
chemistry; (2) lateral and vertical extent of potential
subsurface migration; and (3) potential source areas. The
groundwater quality evaluation was based "upon analytical
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test results from two rounds of groundwater sampling.
Evaluation of site hydrogeology, discussed in Section 4 . 3 ,
identified three distinct water-bearing zones within the
shallow sediments underlying the site: . . . . . .

Summary of . Water-Bearincr Zones
Shallow Zone
Intermediate Zone
Deep Zone

A generalized fence diagram
depths of the water-bearing
m t_ __. --j «v.**v~u xja

The groundwater monitoring program p,.
assessMent of the uppermost water-bearingsnalinw -7^-n^ - . _ _ . _ , . = *

illustrating the locations
zones is shown on Figur and

e 4-5

shallow zone groundwater

to be the

imarily included
zone to evaluate

groundwater

vO
O
O

ufficient quantities unit zone

e

°f

are presented in Figur
ities of groundwater for domestic
Groundwater monitoring well location

es 3-6 and 3-7
and

maps

Data collected from the shallow zone and sand
the intermpri i *t-~ ^~..- ̂  _ .

logical zones. hydrogeo-

2^2 —— Eata_Vaiidation
Data validation of the soil and aroundvater analv,- , , ,were designated as follow.,, analytical data
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Not Validated w=i^ * . > — - . - - - . -
validation data available.°n the

vacation is . -on 3 . 1 0 . Samplepackage and ob :;tti ;saudits. A SUfflaary of the so , s
P-sented as follows for "oth

 Va d aUo n """"a issamples: b°th surfi=ial and subsurface

inorganics2

Notes:
1. Acid fracti

82 82
84

on and base/neutral fraction obtained from one extractionand were validated as a whole.
2. Cyanide validation status not inclined in calculations. Cyanide

validation status consists of 8Q V, 2 Q, and 2 not analanalyzed.

A summary of the groundwater sample validation results ispresented as follows:

CD

Oo
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I

I
I
I
I
I

I
I
I

35

28
30

41
52

v.«^4J.j.j.j,<=aan,
7

32
30

3
3

it invali(
0

0
0

0
0

a CD Not Validated ̂NV]
Q

P
0

0
0

I Tot
- 42

- 60
60

44
60

7-4

Fraction
Volatiles
Semvolatiles1
Acid Fraction
Base/NeutralFraction

Pesticides/PCBs
Inorganics

Note:
1. Acid fraction and base/neutral fraction obtained from two separate

extractions and were validated separately.

An evaluation of soil and groundwater completeness results
is presented in Appendix E, Volume 3.

7.. 3_ . _Soi l . and Groundwater ..Sampling Summary
A total o^ 88 selected soil samples (excluding two samples
analyzed for inorganics only) were analyzed using EPA Con-
tract Laboratory Program (CLP) protocol. A summary of the
soil analytical test parameters is presented in Table 3-5 .
A total of 76 soil samples and 6 field duplicates were ana-
lyzed from the soil borings. Six additional soil samples
were taken from the deep monitoring well borings (SCK-DW01
and SCK-DW02) . A summary of the selected analytical soil
samples is presented in Table 7-1- Soil boring sample ana-
lytical data reports are presented in Appendix P, Volume 3,

r-s,

O
O

i
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TABLE 7-1
SUMMARY OF ANALYTICAL SOIL SAMPLES 7-5

Geologic)le No. Unit No.im— ?i 71\J ̂  ft J,. £,

103-25 3
(04-22 2
106-18 2
.06-24 3
07-06 1
09-06 1
09-07 2V J V * £i
09-20 2
H9-P4 3\J +J &• ̂  *J

09-24MS/SPIKE 3
39-24MSD/DUP 3
LO-07 2
LI-16 2
L2-06 1
?-21 1.£, £i ± J
3-08 ?• >J W V b

.3-08MS/SPIKE 2
3-08MSD/DUP 2
3 — flH "5UO £.3-21 2<] £i A, £i
1-11 2«i> J* J. b?-n<3 ?6 <J 3 £,
1---lfl 9J J.O ^
5-06 1
5-22 2
5-22MS/SPIKE 2
5-22MSD/DUP 2
i-74 1' A *t J

'-18 2
' — *> T "\& J J
-06 1
— •?*7 *i^ ' O
-21 Tu «1« *J

-19 2^ ̂  «-r
-19 PJ. -* £t

-19MS/SPIKE 2
-19MSD/DUP 2
-19 2A J A
-O7 ?V / £t
• 1 ? i>^. A ^
• 1C 1•ID J

Depth ( ft) n*^
46
54
47
47.5
59 .5
12
11.5
24
51 .5
59.5
NA
MAiirt
23
40.5
11
52
27NAi»rt
MAi*tt\
23 .5
52.5
27.5
26
41
13
56 .5
NA
NA
60
48
58
10.5
61
54
50.5
45 .5
NA
NA
51.5
25
51
60.5

2-21-86
2-21-86
2-24-86
3-10-86
3-11-86
3-14-86
3-24-86
3-24-86
3-24-86
3-24-86
3-24-86
3-24-86
3-25-86
3-26-86
7-28-86
7-28-86
7-30-87
7-30-87
7-30-87
3-4-86
3-4-86

?-25-86
^-25-86
2-26-86
7-17-86
7-17-86
7-17-86
7-17-86
7-17-86
7-30-86
7-30-86
3-5-86
3-7-86

3-13-86
4-30-86
4-22-86
4-22-86
4-22-86
4-28-86

10-24-86
10-24-86
10-24-86

SCK-A01-SB03
SCK-A01-SB03
SCK-A01-SB04
SCK-A01-SB06
SCK-A01-SB06
SCK-A01-SB07
SCK-A01-SB09
SCK-A01-SB09
SCK-A01-SB09
SCK-A01-SB09
SCK-A01-SB09
SCK-A01-SB09
SCK-A01-SB10
SCK-A01-SB11
SCK-A01-SB12
SCK-A01-SB12
SCK-A01-SB13
SCK-A01-SB13
SCK-A01-SB13
SCK-A02-SB03
SCK-A02-SB03
SCK-A03-SB01
SCK-A03-SB02
SCK-A03-SB03
SCK-A03-SB05
SCK-A03-SB05
SCK-A03-SB05
SCK-A03-SB05
SCK-A03-SB05
SCK-A03-SB07
SCK-A03-SB07
SCK-A04-SB01
SCK-A04-SB03
SCK-A04-SB05
SCK-A05-SB01-
SCK-A06-SB01-
SCK-A06-SB01-
SCK-A06-SB01-
SCK-A06-SB03-
SCK-A06-SB04-
SCK-A06-SB04-
SCK-A06-SB04-

NOTES:
1. MS/SPIKE = Matrix Spike Organics/Spike
2. MSD/DUP =» Matrix Spike Duplicate OrganiInprganics, .... .„_ _ . _„————"——

O
IT,
\O\c
O
O

Inorganics.
cs/Duplicate
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TABLE 7-1 (continued)
SUMMARY OF ANALYTICAL SOIL SAMPLES

7-6

Sample No.
SCK-A06-SB05-14
SCK-A06-SB05-17
SCK-A06-SB06-07
SCK-A06-SB06-31
SCK-A07-SB01-02
SCK-A08--SB01-25
SCK-A08-SB02-06
SCK-A08-SB02-17
SCK-A08-SB02-27
SCK-A08-SB03-27
SCK-A09-SB03-06
SCK-A09-SB03-24
SCK-A10-SB01-02
SCK-A10-SB01-21
SCK-A10-SB03-08
SCK-A10-SB03-27
SCK-A10-SB04-08
SCK-A10-SB04-31
SCK-A11-SBQ1-30
SCK-A12-SB01-OS
SCK-A12-SB02-07
SCK-A13-SB01-02
SCK-A13-SB01-10
SCK-A13-SB02-07
SCK-A14-SB01-27
SCK-A14-SB03-Q7
SCK-A14-SB05-22
SCK-A14-SB06-06
SCK-A14-SB08-05
SCK-A14-SB08-21
SCK-A16-SB02-06
SCK-A16-SB02-21
SCK-A17-SB01-18
SCK-A17-SB02-31
SCK-A26-SB01-08
SCK-A26-SB01-22
SCK-A26-SB04-26
SCK-A26-SB05-19
SCK-A26-SB06-19
SCK-A26-SB07-23

Geologic
Unit No.

3
3
1
3
1
3
1
2
3
3
1
3
1
3
1
3
1
3
3
1
1
1
2
1
3
1
2
1
1
2
1
3
2
3
1
3
3
2
2
3

Depth (ft)
50
59
13 .5
6 7 . 5
4
6 5 . 5
13
4 2 . 5
62
55
1 3 . 5
64
3 . 5
50 .5
15
6 7 . 5
16
6 1 .5
6 2 . 5
1 5 . 5
15 .5
3 . 5
23
1 3 . 5
64
14
4 5 . 5
1 1 ,5
1 1 ,5
4 5 . 5
13
5 1 . 5
50
70
17 .5
4 5 . 5
6 2 . 5
50
46
55 .5

Date
10-27-86
10-27-86
11-17-87
1 1-17-87

4-25-86
4-23-86
6-10-86
6-10-86
6-10-86
7-21-86

7-8-86
7-9-86

4-17-86
4-17-86
5-21-86
5-21-86

8-4-86
8-4-86
4-9-86

4-16-86
5-14-86

4-7-86
4-7-86
4-8-86

4-11-86
4-15-86
5-13-86
5-16-86
7-10-86
7-11-86

6-9-86
6-9-86
5-5-86
5-6-86
4-3-86
4-3-86

7-14-86
7-18-86
7-31-86
8-1-86

in

oo

NOTES:1. MS/SPIKE = Matrix Spike Organics/Spike Inorganics.2. MSD/DUP = Matrix Spike Duplicate Organics/Duplicate
Inorganics.
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TABLE 7-1 (continued)
SUMMARY OF ANALYTICAL SOIL SAMPLES

7-7

Geologic
Sample No. Unit No.

SCK-A26-SB08-15 2
SCK-A27-SB01-02 1
SCK-A27-SB01-13 2
SCK-A27-SB01-25 3
SCK-A33-SB04-16 3
(duplicate of SCK-A26-SB07-23)
SCK-A35-SB09-15 3
(duplicate of SCK-A17-SB02-31)
SCK-A37-SB04-12 2
(duplicate of SCK-A01-SB06-18)
SCK-A37-SB05-21 2
(duplicate of SCK-A13-SB01-10)
SCK-A42-SB03-12 3
(duplicate of SCK-A08-SB02-27)
SCK-A43-SB01-15 3
(duplicate of SCK-A06-SB06-31)
SCK-DW01-28 4
SCK-DW02-15 3
SCK-DW02-28 4
SCK-DW02-36 4
SCK-DW02-38 4
SCK-DW02-42 4

Depth (ft)
3 9 . 5
4
34
60
55 .5
70
4 7 . 5
23
62
6 7 . 5
143
71
140
185
191
209

Date
8-5-86
4-4-86
4-4 -86 (3 )
4 - 4 - 8 6 ( 3 )
8-1-86
5-6-86

3-10-86
4-7-86

6-10-86
11- 17-86
10-8-86
4-22-87
4-28-87

5-6-87
5-7-87
5-7-87

CM
Ift

O
O

NOTES:
1. MS/SPIKE = Matrix Spike Organics/Spike Inorganics.
2. MSD/DUP = Matrix Spike Duplicate Organics/DuplicateInorganics.3. Inorganics analyzed only.
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7-8

Two rounds of groundwater sampling and analys is were con-
ducted during the Remedial Investigation (RI) . A summary
of the groundwater analytical test parameters is presented
in Table 3-6 , Table 7-2 presents a summary of the shallow
groundwater samples. A total of 29 Round 1 shallow ground-
-Water samples were analyzed. Four Round 1 field dupli-
cat^s^ six field rinseate blanks, and six trip blanks were
also analyzed. A total of 26 Round 2 samples were ana-
lyzed. Four Round 2 field duplicates, four field rinseate
blanks, and three trip blanks were also analyzed.

A sumsary of the deep zone groundwater samples is presented
in Table 7-3, A total of two Round 1 deep groundwater sam-
ples were analyzed. One field duplicate, one field rinse-
ate blank, and one trip blank were also analyzed during
Round 1. A total of two Round 2 samples were analyzed.
One field duplicate and one field rinseate blank were also
analyzed during Round 2. A Round 3 sample was obtained for
KPLC analysis.

LA

O
O

Groundwater sample analytical data reports are presented in
Appendix Q, Volume 3. Separate presentations of soil and
groundwater sample analytical summary tables are included
in the Chapter 7.0 appendices, Appendix 7A and Appendix 7B,
respectively.

?.4 General Groundwater Chemistry
General groundwater chemistry parameters were analyzed for
samples obtained from the shallow and deep water-bearing
zones to establish baseline groundwater chemistry character-
istics. Groundwater chemistry data will also be utilized
in conducting treatability studies and bench scale testing
for evaluation of potential remedial alternatives during

-the Feasibility study (FS)__ . _ _ " . . . . _ . " . _ ,...'...:..—-......-
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TABLE 7-2
SUMMARY OF SHALLOW ZONE GROUNDWATER SAMPLES

Round 1
SCK-MW01-001
SCK-MW02-001
5CK-MW03-001
SCK-MW04-001
SCK-MW05-001
SCK-MW06-001
SCK-MW07-001
SCK-MW08-001
SCK-MW08-001 MS/SPIKE
SCK-MW08-001 MSD/DUP
SCK-MW09-001
SCK-MW09-001 MS/SPIKE
SCK-MW09-001 MSD/DUP
SCK-MW10-001
SCK-MW11-001
SCK-MW12-001
SCK-MW13-001
(duplicate of CAV-OW02-001)
SCK-MW13-003
(duplicate of SCK-MW08-001)
SCK-MW14-001
SCK-MW16-001
SCK-HW17-001
(field blank)
SCK-MW18-001
(field blank)
SCK-MW18-003(field blank)
SCK-MW19-001
(duplicate of SCK-MW01-001)
SCK-MW20-001
(duplicate of SCK-MW12-001)
SCK-MW21-001
(field blank)
SCK-MW22-001
(field blank)
SCK-MW23-001
SCK-MW23-001 MS/SPIKE
SCK-MW23-001 MSD/DUP
SCK-MW23-002
(field blank)

Sample Date
12/10/86
12/11/86
12/10/86
12/12/86
'9/11/87
12/11/86
12/11/86
9/11/87
9/11/87
9/11/87

12/11/86
12/11/86
12/11/86
12/12/86
12/10/86
12/11/86
12/12/86
9/11/87

12/11/86
12/11/86

12/9/86
12/10/86
9/11/87

12/10/86
12/11/86
12/11/86
12/12/86
12/9/87
12/9/87
12/9/87
12/9/87

in

oo

NOTES:
1. MS/SPIKE
2. MSD/DUP

Matrix Spike Organics/Spike Inorganics.
Matrix Spike Duplicate Organics/DuplicateInorganics.
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TABLE 7-2 (continued)
SUMMARY OF SHALLOW ZONE GROUNDWATER SAMPLES

Round 1
CAV-OW01-001
CAV-OW02-001
CAV-OW07-001
CAV-OW08-001
CAV-OW09-001
CAV-OW10-001
CAV-OW11-001
CAV-OW13-001
CAV-OW14-001
SCK-P01-001
SCK-P02-001
SCK-P03-001
SCK-P04-001
SCK-P05-001Trip Blank 1
Trip Blank 2
Trip Blank 3
Trip Blank 4
Trip Blank 5
Trip Blank 7

Hound 2
SCK-MW01-002
SCK-MW01-Q02 MS/SPIKE
SCK-MW01-002 MSD/DUP
SCK-MW02-002
SCK-MW03-002
SCK-MW04-002
SCK-MW06-002
SCK-MW07-002
SCK-MW08-002
SCK-MW08-002 MS/SPIKE
SCK-MW08-002 MSD/DUP
SCK-MW09-002
SCK-MWA-Field Blank(field blank)
SCK-MW10-002
SCK-MW11-002
SCK-MW11-OQ2 MS/SPIKE
SCK-MW11-002 MSD/DUP
SCK-MW12-002

Samole Date
12/11/86

_12/l2/86
12/10/86

.,12/12/86
12/12/86

12/9/86
12/9/86

12/11/86
12/12/86
12/10/86

12/9/86
12/9/86

12/10/86
12/12/86

12/9/86
12/10/86
12/11/86
12/11/86
12/12/86

12/9/87

Sample Date
2/5/87
2/5/87
2/5/87
2/5/87
2/5/87
2/5/87
2/5/87
2/5/87

11/17/87
11/17/87
11/17/87

2/3/87
11/17/87

2/5/87
2/5/87
2/5/87
2/5/87
2/4/87

IT,

oo

NOTES:
1. MS/SPIKE
2. MSD/DUP Matrix spike Organics/SpiKe Inorganics.

Matrix Spike Duplicate Organics/DuplicateInorganics.

006655



7-11
TABLE 7-2 (continued)

SUMMARY OF SHALLOW ZONE GROUNDWATER SAMPLES

Round 2
SCK-MW13-002
(duplicate of SCK-MW16-002)
SCK-MW14-002
SCK-MW16-002
SCK-MW17-002(field blank)
SCK-MW18-002
(field blank)
SCK-MW19-002
(duplicate of SCK-MW03-002)
SCK-MW20-002
(duplicate of SCK-MW07-002)
SCK-MW21-002
(field blank)
SCK-MW99
(duplicate of SCK-MW08-002)
CAV-OWO1-002
CAV-OWO2-002
CAV-OWO7-002
CAV-OW08-002
CAV-OW09-002
CAV-OW10-002
CAV-OW11-002
CAV-OW13-002
CAV-OW14-002
SCK-P01-002
SCK-P02-002
SCK-P03-002
SCK-P04-002
SCK-P05-002
Trip Blank 8
Trip Blank 9
"rip Blank 10

Sample Date
2/4/87
2/5/87
2/4/87
2/3/87
2/4/87
2/4/87
2/5/87
2/5/87

11/17/87
2/4/87
2/4/87
2/4/87
2/4/87
2/4/87
2/3/87
2/3/87
2/4/87
2/4/87
2/5/87
2/3/87
2/3/87
2/4/87
2/4/87
2/3/87
2/4/87
2/5/87

Lf\
vO
vO
O
O

NOTES:
1. MS/SPIKE
2. MSD/DUP

Matrix Spike organics/Spike Inorganics.
Matrix Spike Duplicate Organics/Duplicate
Inorganics.
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TABLE 7-3
SUMMARY OF DEEP ZONE GROUNDWATER SAMPLES

Round 1 Sample
Date Round 2 .Sample

__Date
SCK-EW02-001 6/10/87 SCK-DW02-002 8/4/87

SCK-DW03-001
(duplicate of
SCK-DW02-001)

6/10/87 SCK-CW02-003 8/4/87(duplicate of
SCK-U'702-002)

SCK-DW04-001
(field blank) 6/10/87

I
Trip Blank 6 6/10/87

SCK-DW02-002
MS/SPIKE

MSD/CUP
CAV-OW06-001 12/10/86

CAV-OW06-001
MS/SPIKE1

OW-OW06-001
MSD/DUP2

12/10/86

12/10/86

(field blank)
CAV-OW06-002

8/4/87

3/4/87

8/4/87

2/5/87

Round 3
CAV-CW06-00;
(KPLC only)-

Sample
_Date

6/10/87

m
vO
vDoo

NOTES:
1. MS/SPIKE = Matrix Spike Organics/Spike Inorganics.
3' ̂ r^H^S^ ̂ ^ t^?lic5te organic^Dupllcate Inorganics.3. HPtC - High Eterformance Liquid Chmratography.
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7- .4 . - . 1 . _Shallow Zone Groundwater Chemistry. A total of
eight monitoring wells were sampled from the shallow zone
for groundwater chemistry testing. Results of the shalloxv
zone groundwater chemistry testing are presented- in Table

. _ _-7_4, Trace concentrations of phenols ( 0 . 6 0 7 mg/1) were
detected at Monitoring Well SCK-MW01. Elevated total
organic carbon (TOC) concentrations were also observed at
Monitoring Well SCK-MW01. Elevated nitrate concentrations
were measured at Monitoring Well CAV-OW07 located near
Cavalcade Street, indicating possible impacts from sanitarysewers.

Elevated concentrations of alkalinity, pH, potassium,
conductivity, and nitrates were measured at Monitoring Well
SCK-MW16, located off site near American Warehouses, Inc.
However, the relatively high concentrations of calcium,
alkalinity and pH indicate possible grout intrusion into
the monitoring well and therefore may not be representativeof natural conditions.

7 . 4 . 2 . Deep Zone jSroundwater Chemistry. One sample from
Monitoring Well CAV-OW06 was analyzed from the deep zone
for groundwater chemistry parameters. Results of the deep
zone groundwater chemistry analysis are presented in Table
7-5. comparison of the test results wrere similar to the
ranges in the shallow zone groundwater samples.

7.5 .Subsurface _So_il .and .Groundwater. Quality Assessment
Assessment of subsurface soil and groundwater quality
included organic and inorganic constituent assessments.
organic constituent assessments were based primarily upon

CO
in

oo
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ALKALINITY (CaC03)
rag/1 et pH = 4.5mg/1 at pH = 3.3

POTASSIUM(ng/l)
SODIUM (ng/1)
SOLEATE(mg/l)
TOTAL DISSOLVEDSOLIDS (mg/i)
TOTAL ORGANIC

TABLE 7-4
SUMMARY OF SHALLOW ZONE

CHEMISTRY PARAMETERS

MWOlrOOl MH03-001 MHD7-001 MH11-001 MH16-OQ1

118

P04-001

518.0
0.0

<1.00
245
69.5
790
43.9
<0.100
6.3
0.607
6.61

92 .7
20.0
648

530.0
0 .0

<1 .00
127
17.9
670
16.3
<0.100
6.2

<0.005
<5.00
79.2
40 .5
646

530.0
0 .0

<1 .00
169
15.9
870
40.1
<0.100
6.9

<0.005
<5.00
65.0
68.9
664

269.0
0.0

<1.00
152
175
780
36.6
<0.100
7.3

<0.005
21 .9
97.5
49 .3
570

1146
1024
<1.00
354
23.8
4370
<5.00
0.114

12.2
<0.005
129
81 .2

<10.0
1148

163.0
0.0

<1.00
95.0
143
590
19.9
<0.600

7.3
<0.005

5.58
83 .3
25.3
452

228.0
0 .0

<1.00
85.3
134
590
12,1
<0.100
7.5

<0.005
11.2
109

<10.0
496

318.0
0.0

<1 .00
271
372
1610
70.6
4.06
6 .3

<0.005
6.84

195
64.7

1450
2.55 8.14 3.30 13.1 1 .82 1 .37 34.3

II—.p-

0 0 6 6 5 9
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16 select polynuclear aromatic hydrocarbon (PAH) compounds
(Table 6 - 2 ) and aromatic volatile organics (benzene,
toluene, ethylbenzene, styrene, xylene). Certain volatile
and semivolatile organic compounds are .commonly associated
with laboratory contaminants encountered during analytical
testing ( i . e . methylene chloride, acetone, phthalates,
etc . ) . These compounds are generally not associated with
coal tars and coal tar distillates; therefore these
constituents are not included in evaluation of subsurface
soil and groundwater quality.

Inorganic constituent assessments were made based on qua-
litative comparisons of representative background condi-
tions. Inorganic constituents were detected at selected
off-site locaticns not considered to be potentially im-
pacted by the former site operations and are therefore
considered as natural or background conditions. Assessment
of inorganic constituents was made by comparing detected
inorganic indicators (copper, chromium, arsenic, zinc,
lead) to representative background concentrations. Copper,
chromium, arsenic, and zinc were selected as inorganic
indicators because of their common useage as inorganic
salts in wood preservatives. Lead was included as an
inorganic indicator, although it appears to be ubiquitous
to the site area (Section 2 . 4 . 3 ) * Soil Borings SCK-A27-
SB01 (Unit 1) and SCK-A01-SB13 (Unit 2) were chosen as the
locations representative of background soil inorganic
conditions. Monitoring Well SCK-MW07 was chosen as the
location representative of background (upgradient)
groundwater inorganic conditions for the shallow zone. The
representative background soil boring and groundwater
monitoring well locations are situated offsite at locations
not previously utilized for woodl^preserving or coal tar
distillation operations.

O

vO
O
O
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ii

TABLE 7»5
SUMMARY OF DEEP ZONE GROUNDWATER

CHEMISTRY PARAMETERS

PARAMETER OW06-001
ALKALINITY (CaC03)mg/1 at pH « 4.5 5 1 8 . 0mg/1 at pH « 8.3 0,0
AMMONIA (mg/1) < 1 . 00
CALCIUM(mg/l) 4 8 . 6
CHLORIDE(mg/1) 8 4 . 4CONDUCTIVITY(umhos/cm) 505
MAGNESIUM(mg/1) 15 . 1
NITRATE(mg/1) <0 . 100
pH 7.0
PHENOLS(mg/1) 0 . 0 1 7
POTASSIUM(mg/1) < 5 . 0 0
SODIUM(mg/1) 5 0 . 6
SULFATE(mg/l) < 10 ,00
TOTAL DISSOLVED 350
SOLIDS(mg/1)

TOTAL ORGANIC 1 5 . 6
CARBON(mg/1)
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Summaries of the soil and groundwater analytical data are
presented in Appendix 7A and 7B tables at the end of this
chapter. The tables summarize only samples in which at
least one organic or inorganic constituent was detected.
Samples with no detected constituents for a particular
analytical fraction tsemivolatiles, volatiles, inorganics)
are not presentad-in the tables.

7,. ,6, .Unit 1 Soil .and Groundwater. Quality Evaluation
A composite evaluation of Unit 1 soil and groundwater
quality was conducted to aid in the assessment of potential
subsurface migration. Unit 1 extends to an average depth
of 21 ft and includes deposits from the shallow water-
bearing zone* The Unit 1 subsurface quality evaluation is
based upon (1) Unit 1 soil analytical test data; and (2)
shallow zone groundwater analytical test data. The primary
objective of the Unit i subsurface quality evaluation was
to qualitatively assess potential PAH and metals distribu-
tion locations within the Unit 1 saturated deposits (below
6-ft depth). Additional subsurface quality data from
selected soil surrogate analytical testing was used in
conjunction with the soil and groundwater analytical data
to complete data gaps. Valid (V) and qualified (Q) soil
and grcurdwater analytical data were utilized for delinea-
tion of subsurface PAK compounds, aromatic volatile organic
compounds (AVOC), and selected indicator metals,

7 . 6 . 1 .Unit. 1 .Soil Quality. A summary of the detected Unit
1 soil semivolatile organic compounds is presented in Table
7A-1, located in Chapter 7 , 0 , Appendix 7A. A total of 13
different HSL semivolatile organic compounds were detected
above the method detection limit, including 9 of t.ue 16

CM
vO
vD
vD
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select PAH compounds listed in Table 6-2. Detected Unit 1
soil PAH concentrations were disclosed at the following
soil boring locations:

Unit 1 So_il PAH_-ConcentratioD-S

Soil Boring
A04-SB01

" A09-SB03
A12-SB01
A13-SB02
A14-SB03

Total PAH Compounds

2503
93

5 0 2 0
2269

133

Total Unit 1 soil PAH concentrations ranged from below
method detection limits to 5 0 2 0 mg/kg at Soil Boring
A12-SB01 . Soil analytical test reports are included in
Appendix P, Volume 3.

A summary of the Unit 1 subsurface soil (below 6-ft depth)
inorganic concentrations is presented in Table 7A-2, Soil
inorganic indicator ranges are presented as follows and are
compared with the results of an off-site background sample
(A27-SB01 -02) :

vO
vOoo

Constituent
CopperChromium
Arsenic
2inc
Lead

Detected
Ranae dner/kcr)

BDL to 8
BDL to 10 .4
BDL
BDL to 250
BDL to 6.2

Detected Background
Concentration Cmcr/ka)BDL

BDL
BDL

12.5
BDL

Total = 1 2 . 5 mg/kg
Detected Unit 1 soil total inorganic indicator (copper,
chromium, arsenic, zinc, lead) concentrations ranged from
below method detection limits to 256 mg/kg at soil Boring
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A13-SB02, A review of the off-site background sample at
Soil Boring A27-SB01 indicates a total inorganic indicator
concentration of 12 .5 ing/kg. A total of six of the 18 Unit
1 soil samples analyzed for HSL metals disclosed total
inorganic indicator concentrations greater than 12 ,5 rag/kg
and are presenke._d. as follows:

unit 1 Soil _Borincrs - Inorganic Indicators
A10-S304
A12-SB02
A13-SB02
A14-SB03
A14-SB06
A26-SB01

7 . 6.. .2 Shallow. Zone . Groundwater Quality. A summary of the
detected shallow zone groundwater semivolatile organic
compounds is presented in Table 7B-1, located in Chapter
7 . 0 , Appendix 7B. A total of 16 of 29 shallow zone ground-
water wells showed detected polynuclear aromatic hydro-
carbon (PAH) compounds. Detected shallow zone groundwater
PAH concentrations were disclosed at the following monitor-ing well locations:

vO
Oo

MW01
MW02
MW04
MW06
MW08
MW10
MW12
P02
P03
P05
OW01
OW02

3684
14960
774
21 10000
155
4700
15100
8 6 7 0 0 0
8730
288000
2800
285
2 6 0 0 0
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Monitoring Well Total PAH Compounds fug/1)
OW10
OW11
OW4

9 3 2 0 0
2 1950000
9200

(1) Total PAH compounds reported as the greater of the
Hound 1 and Round 2 samples and the greater of the

- --——sample of record and the field duplicate.

Total shallow zone PAH groundwater concentrations ranged
from below method detection limits to 2 1950 mg/1 at Monitor-
ing Well CAV-OWli. No concentrations of pentachlorophenol
(PCP) were detected in any of the shallow zone groundwater
samples, Groundwatsr analytical test reports are included
in Appendix Q, Volume 3.

a. review of the listed shallow zone monitoring well loca-
tions si owe that the shallow zone groundwater PAH concen-
trations are found throughout the site. A groundwater
total PAH concentration map is presented on Figure 7-1 .
The highest measured shallow zone total PAH groundwater
concentration was detected at Monitoring Well CAV-OWll
(2 1950 mg/1) and is located at the southeastern portion of
the site, near the former plant process area. Round 2 PAH
concentrations at Monitoring Well CAV-OWll were greatly
reduced (2 1 . 8 mg/1) . Non-aqueous phase liquids (NAPL) were
noted in the Monitoring Well CAV-OWll during Rounds 1 and 2
sampling and could account for PAH concentration variabili-
ty between sampling rounds. Notations of NAPL were also
recorded at Monitoring Wells SCK-P03 and SCK-MW14. Addi-
tionally , accumulations of NAPL denser than water were
noted in Monitoring Wells SCK-P03 and CAV-OWll on June 16,
1988 .
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A comparison of the shallow zone groundwater PAH distribu-
tions at paired monitoring well locations is presented as
follows:

Shallow Zone Groundwater PAH Comparisons

Shallow Total Detected Paired Total Detected

MW02
MKQ3wst'oe
MW09
CK01
CK02a<o7owes
OW10
OW11

Round 1
12080

10 U
2110000

40 U
285

20000
10 U
10 U

93200
23250000

Round 2
14960

10 U
90300

50 U
100 U

13000
50 U
20 U

8820
21800

i-HJll-l,uai.J_LH-} VVt

MW10
MW11
MW14
MW16
P05
MW12
P04
P01
P02
P03

U.J. FAH Camp

Round 1
4700

10 U
867000

20 U
2800

15100
10 U
10 U

8730
288000

ounds (ua/1)
Round 2

1336
20 U

119250
20 U
20 U

8848
20 U
20 U

6274
20510

[*— *
vO
M3
M3
0
O

A review of the shallow zone groundwater PAH comparisons ^t
paired monitoring well locations indicates that all shallow
wells with detected PAH concentrations correspond to deeper
monitoring wells with detected PAH concentrations. The
paired wells consist of a monitoring well screened in the
shallow zone and a nearby monitoring well screened in the
sand lens within the intermediate aquitard. A review of
the Round 1 and Round 2 groundwater results generally
indicates reduced total PAH concentrations in the wells
located in the deeper discontinuous sand and silt layers.
Although all shallow zone monitoring wells with detected
total PAH concentrations disclosed corresponding deeper
monitoring wells with total PAH concentrations, it appears
that total PAH concentrations are partially attenuated
below the shallow zone.
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Comparison with the results of two shallow zone groundwater
samples from the previous Cavalcade Contaminant Survey
d isc losed detected PAH compounds at Monitoring Wells
GAV-OWOl and CAV-OW02, as shown on Table 7B-2 . The total
PAH groundwater concentrations were reported to be 1 . 0 0 9
mg/1 at Monitoring Well CAV-owo.l and 1 8 . 0 4 0 mg/1 at Moni-
toring Well CAV-OW02 which are generally comparable to the
results report fgr the South Cavalcade Remedial Investiga-
tion (Table 7B - 1 ) . Pentachlorophenol was detected in a
groundwater sample from Monitoring Well CAV-OW02 at a
concentration of 0 . 0 6 6 mg/1, but was not detected in two
sampling rounds during the Remedial Investigation.

Shallow zone groundwater aromatic volatile organic com-
pounds (benzene, toluene, ethylbenzene, styrene, xylene)
were detected at 10 of 29 shallow zone monitoring well
locations, as listed on Table 7B-3, Detected shallow zone
groundwater aromatic volatile organic compounds (AVOC) were
disclosed at the following monitoring well locations;

Monitoring- Well
MW01
MW02
MW06
MW10
MW14
P03
OW02
OW10own
OW14

Total Aromatic Volatile
Organic. Compo.unds .(ug/11.

108
770
2 6 9 6
8
1470
1540
42
3150
2696
56

A groundwater total aromatic volatile compound concentra-
tion map is presented on Figure 7-2. The highest measured
groundwater total aromatic volatile organic concentration
was detected at Monitoring Well CAV-OW10 (3 150 ug/1).
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Comparison with the results of two groundwater samples from
the previous Cavalcade Contaminant survey disclosed shallow
zone groundwater concentrations of benzene, ethylbenzene,
and toluene at Monitoring Well CAV~owo2, as shown in Table
7B-4, Total aromatic volatile organic compounds from .the
previous sample were reported to be 189 ug/1, which is
greater than concentrations detected during the KemedialInvestigation (42 ug/1).

A review of detected aromatic volatile organic compounds
for shallow zone groundwater samples reported in Table 7B-3
indicates corresponding detected shallow zone PAH compounds
at all seven well locations in Table 7B-1 . Therefore, the
shallow zone PAH concentrations are considered as represen-
tative shallow zone indicator compounds for the purpose of
this section of the RI report.

A summary of the shallow zone groundwater inorganic concen-
trations is presented in Table 7B-5. However, evaluation
of groundwater inorganic quality must be qualified to ac-
count for sample representativeness, The groundwater sam-
ples were not filtered, either in the field or in the
laboratory, prior to analysis. In addition, the samples
were placed into acidified containers prior to analysis.
The resulting analyses are more representative of total
inorganics due to the potential for both dissolved and
suspended particulate materials present in the samples.
The suspended particulates may yield results more represen-
tative of soil media than actual groundwater conditions,

A summary of the shallow zone groundwater inorganic
indicator ranges is presented as follows and is compared
with the results of an off-site background location
(Monitoring Well SCK-MW07J : _ ... . . . . - --- -——~~ "

O

oo
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ChromiumArsenicZincLead

BDL to 450
BDL to 522
BDL to 1 180
BDL to 257

17
30

'"55
109

34
Total. - 245 ug/i

from below

Well SCK-MW0
,

IIi

:t
he

H

off;£ite-HW07 indicates a total in ««mtoring
concentration of 245 ua/1 a\7, ln°rganic indicator
zone groundwater monitori'na t ?, , "* " °f ^ 29 shallow

inorganic indi^to, locations disclosed'
o

e rs
MV/01
MW02
MW06

I
KW09
MW11
KW12
OW01
OW07
OW08
OW10own
OW14
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A groundwater inorganic indicator concentration map is
presented on Figure 7-3 . The highest measured inorganic
indicator totals were detected at Monitoring Well SCK-MW06
(2616 ug/1) located at the southern portion of the site,neair the forme*- tt i *n+- vvv.~--.~~~ - - - - -near the former plant process area.

Comparison with the results of two shallow zone groundwater
samples from the previous Cavalcade Contaminant Survey
disclosed concentrations of copper, cyanide, arsenic, and
zinc at Monitoring Wells CAV-OW01 and CAV-OW02, as shown on
Table 7B-6 . cyanide was detected at both monitoring wells
at concentrations ranging from 10 to 700 ug/1, but was not
detected in two sampling rounds during the Remedial
Investiation.

A summary of the detected shallow zone groundwater pesti-
cides/PCB compounds is presented in Table 7B-7. A total of
three HSL pesticides were detected above the method detec-
tion limit and are presented as follows with the correspond-
ing maximum detected concentrations:

1. Beta-BHC - 110 ug/1
2. 4 , 4 * - D D E - 8. 1 ug/1
3. Endosulfan I - 0 . 1 5 ug/1

A total of four shallow zone groundwater monitoring wells
disclosed pesticide concentrations and are presented as
follows:

C\j
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MW02
MW06
MW14
OW01

A review of . the listed shallow monitoring well locations
shows no specific pesticide distribution pattern. No HSL
PCB aroclors (7) were detected in any of the shallow zonegroundwater samples.

7.7 Unit 2 Soil Quality Evaluation
An evaluation of Unit 2 -soil quality was conducted to aid
in the assessment of potential subsurface migration. The
primary objective of the Unit 2 subsurface quality evalua-
tion was to qualitatively assess potential PAH and metals
distribution locations within the Unit 2 saturated de-
posits. Additional subsurface quality data from selected
soil surrogate analytical testing was used in conjunction
with the soil analytical data to complete data gaps. Valid
(V) and qualified (Q) soil analytical data were utilized
for delineation of subsurface PAH compounds and selectedindicator metals.

7_. 7.1 _ Unit .2 ._Soil. Quality. A summary of the detected Unit
2 soil semivolatile compounds is presented in Table 7A-3,
located in Chapter 7.0 Appendix 7A. A total 14 of 30 Unit
2 soil samples analysed for HSL semivolatile organics dis-
closed no detected PAH compounds. Detected Unit 2 soil PAH
concentrations were disclosed at the following soil boringlocations:

h-
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Soil Boring Total PAH Compounds

I
I
I
I
I
I

A01
A01
A01
A01
A02
A03
A03
A03-
A05-
A06-
A06-
A06-
A13-

-SB03
-SB04
-SB06
-SB09
-SB03
-SB01
-SB02
-SB05
-SB01
-SB01
-SB03
SB04
SB01

31
0 . 3 8

708
448
301
20
38

0 . 5 5
6

29
28

5
259

in

oo
Total Unit 2 soil PAH concentrations ranged from below
method detect ion limits to 708 mg/kg at Soil Boring
A01 -SB06 . Soil analytical test reports are included in
Appendix P, Volume 3,

A summary of the Unit 2 soil inorganic concentrations is
presented in Table 7A-4. Soil inorganic indicator ranges
are presented as follows and are compared win the results
of an off-site background sample (A01-SB13-08) :

Unit 2 Soil inorganic .Indicators

Constituent
Copper
Chromium
ArsenicZinc
Lead

DetectedRange
BDL to 14
BDL to 28
BDL to 16
BDL to 64
BDL to 4 4 . 5

Detected Background
Concentration, (mg/ka!

8 . 3 8
1 7 .4
10 .9
40

TOTAL =
1

2 . 5 2
7 9 . 3 mg/kg
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Detected Unit 2 soil total inorganic indicator (copper/
chromium, arsenic, zinc, lead) concentrations ranged from
below method detection limits to 126 mg/kg at Soil Boring
A26-SB08. A review of the off-site background sample at
Soil Boring A01-SB13 indicates a total inorganic indicator
concentration of 7 9 . 3 mg/kg. A total of four of the 31
Unit 2 soil samples analyzed for HSL metals disclosed total
inorganic indicator concentrations greater than 7 9 . 3 mg/kg
and are presented as follows:

Unit 2 Soil Borings - Inorganic Indicators

A01-SB09
A03-SB01
A26-SB08
A27-SB01

7.8 Unit 3 Soil Quality Evaluation
An evaluation of Unit 3 soil quality was conducted to aid
in the assessment of potential subsurface migration. The
Unit 3 subsurface quality evaluation is based upon soil
analytical test data. The primary objective of the Unit 3
subsurface quality evaluation was to assess the vertical
extent of PAH and metals in the upper portion of Unit 3.

Additional subsurface quality data from selected soil
surrogate analytical testing was used in conjunction with
the soil analytical data to complete data gaps. Valid (V)
and qualified (Q) soil analytical data were utilized for
del ineation of subsurface PAH compounds and selected
indicator metals.

vD
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7 . 8 . 1 Unit 3 Soil Quality, A summary of the detected unit
3 soil semivolatile compounds is presented in Table 7A-5,
located in Chapter 7.0 Appendix 7A. A total of 23 of 27
Unit 3 soil samples analyzed for HSL semivolatile organics
disclosed no detected polynuclear aromatic hydrocarbon
(PAH) compounds. Detected Unit 3 _Soil PAH concentrations
were disclosed at the following soil boring locations:

Unit 3 Soil PAH Concentrations

Soil Boring
A08-SB02
A10-SB01
A14-SB01

Total PAH Compounds
_____(ma/kg)_____

7
1416
0 . 5 7

Total Unit 3 soil PAH concentrations ranged from below
method detection limits to 14 16 mg/kg at Soil Boring
A10-SB01 . Soil analytical test reports are included in
Appendix P, Volume 3.

vO
M)
O
O

A summary of the Unit 3 soil inorganic concentrations is
presented in Table 7A-6. Soil inorganic indicator ranges
are presented as follows and are compared with the results
of an off-site background sample (A27-SB01 -25 ) :

Unit__3 Soil Inorganic Indicators

Constituent
CopperChromium
ArseniczincLead

Detected
Range, (mg/kg)

BDL to 20
BDL to 37
BDL to 28
BDL to 210
BDL to 4 4 . 8

Detected Background
Concentration,

1 1 .0
2 6 . 0
2 3 . 1
6 8 . 9
4 4 . 8

TOTAL = 173 .8 mg/kg
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Detected Unit 3 soil total inorganic indicator (copper,
chromium, arsenic, zinc, lead) concentrations ranged from
below method detection limits to 276 mg/kg at Soil Boring
A17-SB02. A review of the off-site background sample at
Soil Boring A27-SB01 indicates a total inorganic indicator
concentration of 173 .8 mg/kg. A total of one of the 3 o
Unit 3 soil samples analyzed for HSL metals disclosed a
total inorganic indicator concentration greater than 1 7 3 . 8
mg/kg (A17-S302) .

7 . 9 . Unit 4 Soil, and Grqundwater. Quality Evaluation
A composite evaluation of Unit 4 soil and groundwater
quality was conducted to aid in the assessment of the deep
water-bearing zone. Unit 4 extends from 125 ft to an
average depth of 200 ft and includes deposits from the deep
zone. The Unit 4 subsurface quality evaluation is based
upon (1) Unit 4 soil analytical test data; and (2) deep
zone groundwater analytical test data. The primary
objective of the Unit 4 subsurface quality evaluation was
to assess groundwater quality of a deep water-bearing zone
believed to be the upper-most unit capable of yielding
sufficient quantities of groundwater for domestic and
commercial use. Valid (V) and qualified (Q) soil and
groundwater analytical data were utilized for assessment of
subsurface quality.

7 . 9 . X . .Unit 4 Soil Quality. A total of five Unit 4 soil
samples from two soil borings, including four located
off-s i te , were analyzed for HSL semivolatile organic
compounds. A review of the soil boring analytical test
reports presented in Appendix P, Volume 3 indicates no
detected PAH compounds.
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A summary of the Unit 4 soil inorganic concentrations is
presented in Table 7A-7. Soil inorganic indicator ranges
are presented as follows and are compared with the results
of an off-site background sample from Unit 3 (A27-SB01-25) :

Unit 4.So i l Inorganic Indicators

Constituent
CopperChromium
ArsenicZinc
Lead

Detected
Range fmg/kcf)
BDL to 9 . 7 1
BDL to 9.5
BDL to 14
BDL to 2 0 . 9
BDL to 9 5 . 8

Detected BackgroundConcentration (ma/kg)
1 1 ,0
2 6 . 0
2 3 . 1
6 8 . 9
4 4 . 8

TOTAL = 1 7 3 . 8 mg/kg

Detected Unit 4 soil total inorganic indicator (copper,
chromium, arsenic, zinc, lead) concentrations ranged from
29 mg/kg to 118 mg/kg at soil Boring SCK-DW02 and were less
than the Unit 3 total inorganic indicator background
concentration.

Oo

7. 9.2 _ _ Deep_ _z _one Groundwater Quality. A total of two
groundwater monitoring wells located within the deep zone
were sampled during the Remedial Investigation. Monitoring
Well CAV-OW06 was installed during the previous Cavalcade
Contaminant Survey and is located at the northern portion
of the tract, in the area of the 1964 aerial photograph
anomaly shown on Figure 1-5. Konitoring Well SCK-DW02 is
located offsite at American Warehouses, Inc., and is
downgradient from the site area based upon the groundwater
contour map presented in Figure 4-16. Based upon the water
well inventory conducted during Subtask ID, the deep zone
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monitoring wells are believed to be screened in the
upper-most unit capable of yielding sufficient quantities
of groundwater for domestic and commercial use. (Section4 . 3 . 9 ) .

A summary of the detected deep zone groundwater semivola-
tile organic compounds is presented in Table 7B-8/ located
in Chapter 7.0 Appendix 7B. A total of 2 HSL semivolatile
organic compounds were reported below the method detection
limit; therefore precise identification and quantification
of these compounds is considered unreliable. Semivolatile
compounds reported below the method detection are presented
in the analytical data summary tables, unlike groundwater
samples from shal low zone, because the deep zone is
bel ieved to represent the upper-most unit capable of
yielding sufficient quantities of groundwater for domestic
and commercial use. HSL compounds reported below the
method detection limit in groundwater samples from the deep
zone include naphthalene and p-chloro-m-cresol.

Naphthalene was reported below the method detection limit
of 10 ug/1 at Monitoring Well CAV-OW06 during the Round 2
sampling, but was not detected during the Round 1 sampling.
The reported naphthalene concentration is below the method
detect ion limit; therefore precise quantification is
considered unreliable. Furthermore, naphthalene was not
detected during the previous sampling for the Cavalcade
Containment Survey (Table 7B-2 ) .

P-chloro-m-cresol was reported below the method detection
limit of 10 ug/1 at Monitoring Well CAV-OW06 during the
Round 1 Sampling, but was not detected during the Round 2
sampling. The reported p-chloro-m-cresol concentration is

O
CO
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below the method detection limit; therefore precise quanti-
fication is considered unreliable. In addition, p-chloro-
m-cresol is a chlorinated phenolic aromatic hydrocarbon not
associated with polynuclear aromatic hydrocarbon compounds
(Table 6-2} . . . . . . . . . . . . - - - - • • • — - - - - - - " ' - • • - -

No groundwater semivolatile organic compounds were detected
at Monitoring Well SCK-DW02. Subsequent analyses of ground-
water samples from both deep zone monitoring wells were per-
formed using high performance liquid chromatography (HPLC)
techniques for the following seven PAH compounds:

1.
2 .
3 .
4 .
5 .
6 .
7 .

Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Dibenzo(ah)anthracene
Indeno(l,2,3-cd)pyrene

Results of HPLC analyses of groundwater samples from both
deep zone monitoring wells, as presented in Table 7B-9,
showed no detected PAH compounds, with a method detection
limit of 1 . 0 0 ng/1. Comparison with the results of one
groundwater sample from the previous Cavalcade Contaminant
Survey disclosed no detected ( < 10 ug/1) PAH compounds at
Monitoring Well CAV-OW06, as shown in Table 7B-2.

A summary of the detected deep zone groundwater volatile
organic compounds is presented in Table 7B-10. A total of
4 HSL volatile organic compounds were reported, three of
which were below the method detection limit and the
remaining volatile organic compound was detected in the
blank_,___--Three_..©.£. the volatile organic compounds are

cc
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reported below the method detection limit; therefore
precise identification and quantification is consideredunreliable.

No volatile organic compounds were detected at Monitoring
Well SCK-DW02. Comparison with the results of one deep
zone groundwater sample from the previous Cavalcade Con-
taminant Survey disclosed 49 ug/1 of toluene at Monitoring
Well CAV-OW06, as shown in Table 7B-4 but was not detected
in groundwater samples from two rounds during the RemedialInvestigation.

A summary of the deep zone groundwater inorganic concentra-
tions is presented in Table 7B-11 . However, evaluation of
groundwater inorganic quality must be qualified to account
for sample representativeness. The groundwater samples
were not f i l tered, either in the field or in the
laboratory, prior to analysis. in addition, the samples
were placed into acidified containers prior to analysis.
The resulting analyses are more representative of total
inorganics due to the potential for both dissolved and
suspended particulate materials present in the samples.
The suspended particulates may yield results more
representat ive of soil media than actual groundwaterconditions,

A total of four groundwater inorganics were detected and
include iron, lead, nickel, and zinc. A summary of the
deep zone groundwater inorganic indicator ranges is
presented as follows:

CM
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Inorganic

ConstituentCopperChromium
ArsenicZinc
Lead

DetectedRange
BDL
BDL
BDL

BDL to 156
BDL to 23

Detected deep zone groundwater total inorganic indicator
(copper, chromium, arsenic, zinc, lead) concentrations
range from below method detection limits to 179 ug/1 at
Monitoring Well CAV-OW06.

Comparison with the results of one deep zone groundwater
sample from the previous Cavalcade Contaminant Survey
disclosed antimony, arsenic, and selenium at Monitoring
Well CAV-OW06, as presented in Table 7B-6.

No HSL pesticides or FCB aroclors (7) were detected in the
deep well groundwater samples.

7 . 1 0 Production We11s
Three production wells were previously sampled during the
Cavalcade Contaminant Survey and are listed as follows:

Previous Production. Well_SaMpling

Well Number
LJ-65-14-406
LJ-65-14-438
2 3 4 8

Reported
Screen Depth(ft)
1 143 to 1970
282 to 302
508 to 548

Recorded
owner

City of Houston
Olds Press and Forge CoLone star Industries,Inc.

oo

oo
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The production wells are located within about a 1.5-raile
radius from the site and are referenced on Figure 4- 16 .
Previous analytical data from production well groundwater
samples were reviewed to assess .area -deep groundwater
quality. . . . . . . . :

A nummary of the reported semivolatile and volatile organic
analyses is presented on Tables 7B-2 and 7B-4 and indicates
no detected compounds. Table 7B-6 lists the inorganic
results which are summarized as follows;

Previous Production Well Inorganics
Detected

Constituent
Cadmium
Lead
Zinc

Comparison with the
Invest igat ion als
constituents.

7..11. .Vertical S.oil Contaminant

co

oo
BDL to 0 . 0 4
0 . 3 0 t o 0 . 3 5
0 . 2 8 t o 0 . 5 8

'""detected 2inc and lead

the attenuation charac eri t
^epth. Qual i tat ive
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The soil PAH attenuation profiles were
both surrogate and analytical data Const^ted using
-iacent to the geolog™!^ ^ ~

of each sample
analytical method;

criteria were organized into fnnv-follows: four categories as

to the

o
o
o
o

Surrogate Responses Detected
surrogate Responses Not Detected
Analytical Responses Detected
Analytical Responses Not Detected

Detected surrogate responses are defined as headspace
readings greater than 5 ppm with concurrent visual soil
staining or fluorescence surrogate results of 1 ppm or
greater. Detected analytical responses are defined as
laboratory analytical results above the total PAH methoddetect ion limit.

As indicated on Figure 7-4/ two PAH attenuation zones are
discernible in Geologic Profile N-N 1 and are separated by a
zone with no surrogate or analytical responses. Six soil
borings included on the profile have detected surrogate
results and/or analytical results and are presented asfollows:

GEOLOGIC PROFILE N-N 1

Soil

A01-SB03
A01-SB04
A01-SB08
A03-SB03
M4.-SB02

Approximate Upper PAH

25
27
2 7 . 5
2 3 . 5

P-
CC

O
O

Average Depth 26 ft
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Soil Boring
A01-SB03
A01-SB04
A01-SB08
A03-SB05
A04-SB02

7-43
Approximate Lower PAH

Attenuation Zone .Depth, (ft)
54
50
5 7 . 5
5 6 . 5
4 4 . 5

Average Depth 52.5 ft

The upper zone attenuation depths ranged from 23.5 ft to
27.5 ft, and the lower zone attenuation depths ranged from
44.5 ft to 57.5 ft. Average attenuation depths for the
upper and lower attenuation zones were 26 ft and 5 1 . 5 ft,
respectively. The lower boundary of the upper attenuation
zone occurs within about the upper five feet of Unit 2,
which generally consists of stiff to hard clays. The upper
boundary of the lower attenuation zone occurs within about
the lower eight feet of Unit 2, which generally consists of
sandy silts, silty sands, and sandy clays. It appears from
Figure 7-4 that the upper Unit 2 clays have inhibited
vertical migration into the lower attenuation zone.

The presence of PAH compounds in the lower attenuation zone
shown on Figure 7-4 appears to be due to lateral migration
from a vertical pathway within the northern part of the
s ite. Soil Borings AOl-SBl l and A 0 3 - S B 0 7 , which are
located adjacent to soil borings within the attenuation
zones, do not indicate the presence of soil PAH compounds
at depths corresponding to the upper or lower attenuation
zones, or to the zone between them. The lower boundary of
the lower attenuation zone occurs within about the upper
three feet of Unit 3, which consists primarily of clays
with interbedded clayey and sandy silts. It appears that
tha upper Unit 3 clays have inhibited further vertical
contaminant migration below about an average depth of about
52,5 f t .

CO
CO

Oo
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As indicated on Figure 7 - 5 , a generally continuous
attenuation zone is discernible in Geologic Profile S - s 1 .
Thirteen soil borings included on the profile have detected
surrogate results and analytical results and are presentedas follows:

GEOLOGIC PROFILE S-S 1

Soil Boring
A06-SB02
A06-SB03
A06-SB04
A07-SB01
A09-SB03
A10-SB01
A10-SB02
A11-SB01
A12-SB01
A13-SB01
A14-SB01
A14-SB03
DW01

Approximate PAH
Attenuation Depth

5 1 .5
51
66
3 0 . 5
63
70
6 6 . 5
6 2 . 5
5 1 .5
61
6 4 . 5
6 9 . 5

O
O

Average Depth 58 ft
The attenuation zone depths ranged from 3 0 , 5 ft to 69 . 5
ft. The average attenuation depth was 58 ft. The lover
boundary of attenuation zone occurs within about the upper
23 ft of the Unit 3, which generally consists of stiff to
hard clays x^ith a distinct silt layer at an approximate
60-ft depth. Three soil borings shown on Geologic Profile
S-S 1 have detected surrogate results and analytical results
slightly below the silt layer. Borings A14-SB05, A09~SB03,
and A06-SB02 shown on Figure 7-5 do not indicate lateral
migration through the silt layer.
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7 «_12 Subsurface Quality Evaluation
Evaluation of composite subsurface soil and groundwater
quality included the following data base to develop a
comprehensive assessment of the lateral extent of potential
subsurface migration:

1. Visual notations of soil staining and soil
sample total organic vapor measurements.

2. Soil surrogate total aromatic hydrocarbon re-
sponses (laboratory headspace measurements
above 5 ppm and fluorescence results 1 ppm and
above).

3. HSL soil and groundwater semivolatila organic
constituents detected above the method detec-
tion limit*

O

O
O

Both soil and groundwater data were combined to provide an
evaluation of subsurface soil and groundwater c\iality. PAH
analytical data were used for the subsurface gut'ity evalua-
tion. There was no volatile organic data because volatiles
were not analyzed in soil media. Metals analytical data
were not used for the subsurface quality evaluation because
they were not considered as representative of contaminant
indications as were PAHs. Specifically, groundwater
samples were not filtered, either in the field or. the
laboraotry, and are therefore not considered representative
of dissolved metals. Approximate delineations of composite
PAH distributions are presented on Figxire 7-6. PAH distri-
butions are plotted separately for (1) Unit i; (2) Unit 2
soil, and (3) the lower silt layer. It should be noted
that the boundaries presented on Figure 7-6 are approximate
and do not reflect or depict an interpretation that these
areas are considered for possible remedial action, oither
.expressed or implied. ____:______^_j__^_^— -;;_„_;._._,.__„.
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1. 12 .. 1 subsurface PAH Distribution. As shown on Figure
7-6, the distribution of subsurface PAH appears to form two
ciiscrete areas, one at the northern end of the site and the
other throughout the southern portion of the site. The
northern distribution area generally corresponds to the
location of the 1964 aerial photograph anomaly (Figure
1-5) . The Unit 1 northern area is interpolated to extend
slightly off -site of the northeast property boundary. The
Cnit 2 northern areas are very similar to the Uni't 1 dis-
tributions. One localized area of potential subsurface
migration into the lower silt layer within the northern
site area is shown on Figure 7-6 .

The southern distribution area shown on Figure 7-6 encom-
passes the locations of the former process areas (Figure
1 -4 ) . The unit 1 and Unit 2 southern areas appear to have
relatively limited downgradient (shallow zone) distribution
to the west and southwest. The Unit 2 southern area
indicates possible limited off -site subsurface migration
generally limited to the south and southwest. The lower
silt layer soil distribution boundary in the southern area
is shown to closely match the distributions in Unit 2 .

O
O

A general assessment of the composite subsurface PAH com-
pounds at the South Cavalcade Site indicates the following
conclusions:

1. The highest measured total soil PAH concentra-
tions were detected at Soil Boring A12-SB01
(Unit 1) at a concentration of 5020 mg/kg and
at Soil Boring A01-SB06 (Unit 2) at a concentra-
tion of 708 mg/kg. The Unit 1 soil boring was
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located at the southern portion of the site.
The Unit 2 soil boring was located at the
northern portion of the site. The highest
measured total soil PAH concentration for Unit
3 was detected at Soil Boring A10-SB01 ( 1416
mg/kg) located at the southern portion of the
site. No soil PAH compounds were detected in
selected soil samples from Unit 4.

2. The highest measured total groundwater PAH
concentrations were detected at Monitoring Well
CAV-OWli (shallow zone) at a concentration of
21950 mg/1. Non-aqueous phase liquids (NAPL)
were noted at. the southeast portion of the site
in Monitoring Wells CAV-OW11, SCK-MW14, and
SCK-P03,

Oo

Analytical testing of selected subsurface soil
and groundwater samples did not detect the
presence of pentachlorophenol (PCP) .

The highest measured total groundwater inor-
ganic indicator (copper, chromium, arsenic,
zinc, lead) concentrations were detected at
Monitoring Well SCK-MW06 (shallow zone) at a
concentrat ion of 2 . 6 1 6 mg/1. Groundwater
inorganic samples v/ere not filtered and there-
fore potential suspended particulate matter may
result in sample variability and nonrepresenta-
tive results.
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5. Groundwater samples from Monitoring Wells CAV-
OW06 and SCK-DW02 (deep zone) disclosed no
concentrations of semivolatile organics above
the method detection limits. HPLC analyses for
selected PAH compounds did not disclose any
constituents at a method detection limit of
1 .00 ng/1 from two deep zone wells.

6. The average soil attenuation depth at the
northern area was measured to be approximately
5 1 . 5 ft; whereas the average attenuation depth
at the southern area was about 58 ft.

7. Unit 1 and Unit 2 soil and groundwater PAH
concentrations were generally distributed
throughout the northern portion of the site
near the 1964 aerial photograph anomaly and the
southern and southeastern areas of the site
near the former plant areas.

7 . 1 3 Potentially Impacted Subsurface Areas
Figure 7-6 presents an approximate delineation of potential
subsurface PAH boundaries. The composite subsurface
quality map was used to estimate areas of potentially
impacted subsurface quality. Area estimates of potentially
impacted subsurface quality for each geologic unit are
pre sen ted as fo l lows based upon approx imate PAH
delineations presented in Figure 7-6 :

Area .Estimates of Potentially Impacted
Subsurface

Area
NorthernSouthernTotal

Quality
Unit 1

9 . 6 4
3 0 . 0 9
3 9 . 7 3

( acres)
Unit 2
10 .06; :35.7s
45 .8 1

006694



7-50

It should be noted that the potentially impacted subsurface
quality areas are approximate and do not reflect or depict
an interpretation that the potentially impacted groundwater
volumes are considered for possible remedial action, either
expressed or implied.

7 . 1 4 References
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TABLE 7A-1 :SUMMARY OF UNIT 1 DETECTED SOIL SEMTVOIATItE ORGANIC COMPOUNDS (mg/kg)

i
COMPOUND
ACENAPHIHENE
ACENAPHIHYLENE
ANTHRACENE
BEN20 (A) ANTHRACENE
BENZO (B) FDyORANTHENE
BENZO(GHI)PERYIENE
BIS (2-ETHYIHEXYL) PHIHAIATE
CHRYSENE
DIBEN20FURAN
DIEIHYL PHTHAIATE
2 , 4-DIMETmfLPHENOL
FIUORANIHENE
FKJORENE
INDENO (1, 2 , 3-CD) PYRENE
2-MEEHYlNAPHTHAI£NE
NAPHTHALENE
PHENANTHRENE
PYRENE
VAUDATION STATUS
TOTAL PAH COMPOUNDS

AQ1-SB07-06
12'

0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U

0.67
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U

V
0.4 U

A01-SB09-06
1 1 .5 '0.41 a

0.41 U
0.41 J
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 J
0.41 U
0.41 U
0.41 U
0.41 J
0.41 U
0.41 J
0.41 J
0.41 U
0.41 U

V
0.41 U

A04-SB01-06
10.5'
12 U
12 J
12 U
65
42
12 J
12 U
56

190
12 U
12 U

370
12 U
12 J

ISO
720
980
270

V
2503

A09-SB03-06
13 .5 '
16
11 U
11 U
11 U
11 U
11 U
11 U
11 U11 J
11 U
11 U
14
11
11 U
11 J
20
32
11 J
V
93

A10-SB04-08
16'

0.42 U
0,42 U
0.42 U
0.42 U
0.42 U
0.42 U
0.42 J
0.42 U
0.42 U
0.42 U
0.42 U
0.42 U
0.42 U
0.42 U
0.42 U
0.42 U
0.42 U
0.42 U

V
0.42 U

A12-SB01-08
15 .5 '

570
12 U

240
93
61
12 J
12 U
76

340
12 U
12 J

420
440
12 J

780
1900

940
280

V
5020

A13-SB02-07
13 .5 '

190
25 U

120
33
25 J
25 U
25 U
36

160
25 U
25 U

240
220
25 U

180
710
560
160

V
2269

NOTES:
1. V = Valid

LEGEND:
U = Below Method Detection
J = Detected Below Method Detection Limt

0 0 6 6 9 7
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NOTES:
1. V = Vialid

TABLE 7A-1 (continued)
DETECTED SOIL SEMIVOIATTLE ORGANIC COMPOUNDSSUMMARY OF OMIT 1 DETECTED

COMPOUND
ACENAHflHENE
ANTHRACENE
BENZOC A) ANTHRACENE
BIS (2-EIHYTHEXYL) FHIHAl̂ TE
CHRYSENE
DIHENZOHZRAN
DIEIHYL HflHAtATE
raJORAWIHENE
KCUORENE
2-ME7IHYINAHmaLENE
NAPHTHAIENE
HIENANTHRENE
PVREKE
VALIDATION STATUS
TOTAL PAH COMPOUNDS

A14-SBQ3-07
14'
12 J
12 J
12 J
12 U
12 J
13
12 U
12 J
13
14
84
36
12 J
V

133

A14-SB08-05
11.5'
0.39 U
0.39 U
0.39 U
0.39 J
0.39 U
0.39 U
0.39 U
0.39 U
0.39 U
0.39 U
0.39 V
0.39 U
0.39 U

V
0.39 U

A16-SB02-06
13 r

0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 J
0.4L U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U

V
0,41 U

IBGEND:
U - Below Method Detection Limit J ' |
J = Detected Below Method Detection limit

0 0 6 6 9 8
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ARSENIC
CHROMIUM
OOPFER
CYANIDE
IRON
LEAD
ZINC

A01-SB07-06
— 12J__

6.0 U
5.4 U
4.2 U
1.8 U

1660
3.0 U
4.8 U

A01-SB09-06
___U*5i_

6.1 U
5.5 U
4.3 U

1.85 U
3300
3.1 U
4.9 U

-IrtDJjC, /A-ZTABIE 7A-2
SUMMARY OF UNIT 1 SOIL INORGANICS (mg/fej)

A01-Sni2-06
11'
5 U4 a
5 rrU
1 U

2600
4 4.*t » TT

4 U

A03-SB05-06
13'
5 U
4 U5 a
5 U

2400
2.54 a

AQ4-SB01-06
10, 51

5.8 U
5.2 U
4.1 U
1.7 U

6090
2.9 U
4.6 U

A06-SB06-07
IT cij — u . j

6 LT(Q)
1 3X« J
2.0
0.6 U(Q)
934
4 7*» . i
1 .7

A08-SB02-06
___13J___

5 U
4.5 U

5 U
1 U

1800
2.5 U
4.5 U

INORGANIC
INDICATOR TCTCAIS 3 U

2.5 U

ARSENIC
CHRCHCUM
COPPER
CYANIDE
IRON
D3AD ,
ZINC \ .

STAIUS

A09-SB03-05
_ 13.5*

5 U
4 U
5 U
5 U

1700
3.5

4 U
""" in—.

V

A10-SB03-0815'
u

4.5 U
5 U

1.5 U
4700
4.6
5.5

" • • • - — — — "•• i in . 1-

A10-SB04-Q8
16 *
5 U
7
5 U
I U

5100
4.1
13

A12-SB01-03
_. 15.5'

5 U
4.5 U
3.5 U
1.5 U
470
1.5 U

11.5

A12-SB02-07
15.5 '
5 U
7
7

1.5 U
7200
6.2
14

A13-SB02-07
13. 5 1

5 U
5.5
3.5 U
1.9 U

1040
1.5 U
250

A14-SB03-07
14'
5 U

5 .5
5

1.5 U
4480
3.25
12.5

INORGANIC
INDICAIOR

NOTE:
1. V o Vklid
2. « = Qualified

IEGEND;
U ~ Below MethocJ Detection Limit

UJ

0 0 6 6 9 9
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flABXE 7A-2 (continued)
SUMMARY OF UNIT 1 SOIL INORGANICS

I

j '
ARSENIC1

CHRCMIuK
COPPER
CYANIDE
IRON
IEAD
ZINC ifn
VAIiED^VTXON
STATUS

INORGANIC
MJTCKraEM

A14-SB06-Q6
11.5'
5 U
5
8

1.5 U
7900

6
12

V

COI&ES 31

A14-SB08-05
___ li-51

5 U
4 U
5 U
5 U

3100
2.6

4 U

V

2.6

A16-SB02-06
13'
5 U

4.5 U5 a
X U

830
2-5 a
4.5 U

V

2-5 U

A26-SB01-08
17.5'

6.1 U
10.4
4.3 IT

1.83 U
7530

3 0
22

V

32

NOTE:
1. V « Valid U3COTD;

U = Below Msthod Detection Limit

0 0 6 7 0 0
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TABUS 7A-3
SUMBCRSf OF UNIT 2 DETECTED SOIL SEMTUOIATirE ORGANIC COMPOUNDS

A01-SB03-21
OCMPOUND !
ACENAHflHENE
ANTHRACENE
BEN2O (A) AMIHRACENS
BEKZO(B) FII30RANTHENE
KEN20IC ACID
BIS(2-ETrHVIHE3«L)
PmHALATE

CHRVSENE
DIBEN20FURANDi-N-Bcmrr, PHTHATATE
FOJQRANTHENE
F1DQRENE
INDENO(lf 2, 3-CD) PVRENE
2-METffiriNAHfIHM3NE
NAHfCHAIENE
3-MTTRQANIIXME
EHENftNTHRENE
F¥RENE
wJEftirroN STATUS
TOTAL EAR COMPOUNDS

46'
2.1
8.1

0.72
0.6

1.95 U
0.39 J
0.77
1.8

0.39 U
3.8

2
0.39 J
0.84
1.4

1.95 J
8.4
3.2

V
31

A01-SB04-22 A01-SB06-18(SOR)
47'

0.36 U
0.36 J
0.36 U
0.36 U
1.8 U

0.36 U
0.36 U
0.36 U
0.36 U
0.36 J
0.36 U
0.36 U
0.36 U
0.36 U
1.8 U

0.38
0.36 J

V
0.38

47. 5 1

23 U
49
23 U
23 U

115 U
23 U
23 0
74
23 U

140
23 U
23 U

300
110
1X5 U
310

99
V

708

A37~SB04-12(DUP) A01-SB09-07
47.5 *
12 U
23
12 U
12 U
60 U
12 U
12 U
31
12 U
59
12 U
12 U
41
40
60 U

130
44
V

296

24 '
0.82 J

22
0.82 U
0.82 U
4.1 J

0.82 U
0.82 U
1.5
1 6
110

0.82 J
0.82 U
0.82 J
3.8
4.1 U
310
2.5

V
448

A01-SB09-20
51 .5 *

12 J
12 U
12 U
12 U
60 U
12 U
12 U
12 J
12 U
12 J

, 12 J
12 U
12 J
12 J

:60 U

12 J
12 J

Q
12 U

A01-SB10-07 A01-SB11-
23'

0.43 U
0.43 U
0.43 U
0.43 U
2.15 U
6.2

0.43 U
0.43 U
0.43 U
0.43 U
0 .43 U
0.43 U
C.43 U
0.43 U
2. 15 U
0 .43 U
0 .43 U

Q
0.43 U

40 .5 '
0 .39 t '
0 . 39 t 1

0 .39 t
0 .39 I
1.95 I
0.55
0 .39 t
0 .39 t
0 .39 d
0 .39 C
0.39 d
0.39 d
0.39 d
0 .39 U
0 .39 U
0 .39 0
0 .39 0

V
0.39 U

NOTES: i i
1. V » Valid
2. <J = Qualified
3. SOR =,Sample of Stecord
4. DOP = Duplicate

IB3END:
U « Below Method Detection Lmit
J - Detected Below Method Detection Limit

0 0 6 7 0 1
006701



TRBER 7A-3 (continued)
OF UNIT 2 DETECTED SOIL SEMIVOIATTIE ORGANIC COMPOUNDS

03MPOOND :
ACEKAJHIHENE
ANTHRACENE
BENZQ (A) ANTHRACENE
BENZO(A)PYRENE
BENZO (B) OTQRANTHENE
BIS (2-ETffiOHEXVL) EHIHAIATE
CHRYSENE
DIBEWZOFURAN
nUORANTHENE
FIDORENE
INDENOtl,2,3-CD)PYRENE
2-METHmaHfIHAlENE
NAPffIKAI£NE
3-NTIROANIIINE
EHENANTHRENE
PYRENE
VALIDATION STATUS
TOTAL PAH COMPOUNDS

A02-SB03-08
23.5'
25
12 U
12 J
12 U
12 J
12 U
12 J
19
30
2112 u
26
96
60 U
89
40
V

301

A02-SB03-21
52.5'
12 J
12 U
12 J
1? U
12 J
12 U
12 J
12 J
12 J
12 J
12 U
12 J
12 J
60 U
33
12 J
V

33

A03-SB01-11
27.5'
0.82
4.4
1

0.42 U
0.44
0.42 J
1.1
1

2.3
0.84
0.42 J

0 .9
2 .8
2.1 J
4.5
1.8

V
20

A03-SB02-09
26 •

12 J
12 J
12 0
12 U
12 U
12 U
12 U
12 J
12 J
12 J
12 U
12 J
21
60 U
17
12 J
V

38

A03-SB03-18
41'

0.34 U
0.34 U
0.34 U
0.34 U ;
0.34 U
0.34 J ; . ;
0 ,34 U : •
0 .34 U
0.34 U :

0.34 U
0.34 U
0.34 U
0.34 U
1.7 U

0.34 U
0.34 U

V
0.34 U

A03-SB05-22
56 .5 "
0.43 J
0.43 U
0-43 J
0.43 U
0.43 U
0.43 J
0,43 J
0.43 J
0.43 J
0.43 J
0.43 a
0.43 U
0.43 J
2. 15 U
0.55
0.43 J

V
0.55

A05-SE01-19
50.5 '
0.4 J
0.4 U
0.4 J
0.4 J
0.4 J
0.4 V
0.4 J
0.4 J
1.3

0.64
0.4 J
0.4 J
0.4 J

2 U
2,7
1.3

V
6

NOTES:
1. V « Valid

LEGEND:U = Below Method Detection Limit
J = Detected Below Method Detection Limit

0 0 6 7 0 2

CT.

006702



TABIE 7A-3 (continued)su
I

COMPOUND j
ACENAEKTHENE
ACEMAFHTHYLENE
ANTHRACENE
BENZO (A) ANTHRACENE
BEN'ZO(A)PYRENE
BENZO (B) FtttoRANlHENE
BENZO (K) FUTORANTHENE
BIS(2-ETHVIHEXYL)
HiTHAIATE

CHRYSENE
DIBENZOHJRAN
2 , 4-DIMETHYtHffiNOL
DI-N-BUIYL HiTHAIATE
FlITORAJOTENE
FIZJORENE
2-MEnTfYIKAPHTHALENE
2-METHYIfHENOL
4-METHYLPHENOL
NAKiTHAISNE
HffiNANIHRENE
PYRENE
VALIDATION STATOS
TOTAL PAK COMPOUNDS

MM&RY OF UNIT 2

A06-SB01-19
45.5'
1.3

0,78 U
1.1
1.1

0.78 U
0.78 U
1 .3

0.78 U
1.2
1

0.78 U
0.41 U
5.6
1.4

0,78 J
0.78 U
0.78 U
2.2
10

3 .6
Q

29

DÎ TECIED SOIL SE3OTOIATTLE

A06-SB03-19
51. 5 1

2.5
1.5 U
1.5 U
1.5 J
1.5 J
1.5 J
1.5 U
1.5 U
1,5 J
2.1
1.5 U
1.5 U
4.3
2.1
1.5 U
1.5 U
1.5 U

4
11

4.4
V

28

A06-SB04-07
25 r

0.4 J
0.4 U
0.4 J
0.4 J
0.4 U
0.4 U
0.4 U
0.4 a
0.4 J
0.4 J
0.4 U
0.4 U
0.4 J
0.4 J
0.4 U
0.4 U
0.4 U
0.4 J
0.4 J
0.4 J

V
0.4 U

ORGANIC COMPOUNDS (rag/Kg)

A06-SB04-12 A13-SB01-10(SOR) A37-SB05-21(DCJP)
51 »

0.46
0.41 U
0.41 J
0.41 J
0.41 J
0.41 J
0.41 U
0.41 J
0.41 J
0.41 J
0.41 U
0,41 J
1.1

0.43
0.41 U
0.41 U
0.41 U
0.41 J
2. 1
0 .8

V
5

23'
27
12 J
12 U
12 J :
12 U
12 U
12 U
12 U
12 J
1712 J
12 U
17
25
18
12 J | ;
12

110
63
17
V

259

23 '
19
12 J
12 J
12 J
12 U
12 U
12 U
12 U
12 J
12 J
12 J
12 U
12
16
12 J
12 J
12 J
77
49
13
V

136
NOTES:
1. V = Valid
2. Q = Qualified
3. SOR = Sanple of Record
4. CUP = Duplicate

LEGEND:
U = Below Method Detection Limit
J - Detected Below Method Detection

0 0 6 7 0 3

006703



SUMMARY OF UNIT 2 DETECTED SOU
TABLE 7A-3 (continued)

SEKIVOLATILE ORGANIC COMPOUNDS

,; i
COMPOUND M
ACENAOTHENE
BIS(2-ETHyiKEXYL)HHHAIATE:
DI-N-BUTYL HflHATATE
FIJUOR&NTHENE
FEUORENE
HAFHIHAIENE
PHENANTHRENE
PYRENE
VALIDATION STATUS
TOI&L PAH COMPOUNDS

A14-SB08-21
45.5 '

0.41 U
0.84
0,41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U

Q
0.41 U

A26-SB05-19
50 r

0.4 J
1.2
0.4 J
0.4 J
0.4 J
0.4 J
0.4 J
0.4 J

V
0.4 U

A26-SB08-15
39 .5 '
0 .43 U

46
0.43 J
0 .43 U
0.43 U
0 .43 J
0.43 J
0.43 J

V
0.43 U

NOTES:
1. V = Valid2. Q = Qualified

LEGEND:
U = Below Method Detection Limit
J = Detected Below Method Detection Limit

0 0 6 7 0 4

006704



TABLE 7A-4
SUMMARY OF UNIT 2 SOIL INORGANICS (irg/kg)

JA01-SB03-21
ARSENIC i
CHROMIUM*
COPPER
CYANIDE
IRON
LEAD
ZINC

46'
5.9 U

. 5.3 U
4.1 U
1.8 U

1710
3 U

4.7 U

A01-SB04-22
47*

5.9 U
5 U

4.1 U
1.8 U

1240
3.2 U
4.7 U

A01-SB06-18
47.5 ' (SOR)

5.8 U
9.2

4 U
1.7 U

2090
2.8 U
4.6 U

A37-SB04-12
47.5 ' (DOP)

5.8 U
5.2 U

4 U
1.7 U
441
2.9 U
4.6 U

A01-SB09-07
24'

4.7 U
16. 0
5.55
1.8 U

6290
8.50
51.2

A01-SB09-20
51 .5 '

5.6 U
5.1 U

4 U
1.69 U
2160
5.25
6.21

A01-SB10-07
23 '

6.5 U
21 .3
6.46
1.9 U

5290
12.3
6.2

A01-SB11-16
40.5 '
5.6 U
ii.l U

4 U
1.69 U
2650
3.66

4.9 0

A01-SB13-08
27'

10.9
17.4
8 .38

6 U
20000

2.52
40.1

VALtnATION
STATUS

INORGANIC
INDICATOR

V

TOTALS 3 U

A02-SB03-08
ARSENIC i
CHROMIUM
COPPER
CYANIDE
IRON
LEAD i
ZINC |

SSftHUS
INORGANIC
INDICATOR

23. 5 (

5.9 U
5.4 U

, 4.2 U
1.8 U

8650: 8.6
; 12.5
T

V

TOTALS 21

V

3.2 U

A02-SB03-21
52. 5 1

5.8 U
5.2 U
4.1 U
1.7 U

4400
2.9 U
9.3

V

9.3

V

9 .2

A03-SB01-11
27. 5 1

16
18.2
9.11
1.8 U

36400
22.9
50.4

V

117

V

2.9 U

A03-SB02-09
26'

10.2
8.81
4.1 U
1.8 U

13700
8 .3

18.8

V

46

V

81

A03-SB03-18
41'

5.6 U
5.1 U
3.9 U
1.7 U

4230
8.6
4.5 U

V

8.6

V

11

A03-SBQ5-22
56. 6 1

5 U
4 U
5 U
5 U

4500
2 .6

9

V

12

V

46

A03-SB07-18
48'

5 U
4 U
5 U
1 U

3900
2.6

4 U

V

2 .6

V

3.7

A05-SB01-19
50.5 '
5 , .2
10

4 U
1.5 U

11000
5.4

4 U

V

21

V

79

A06-SB01-19
45.5 '

5 .2
14

7
1.5 U

20000
8 .6

4 U

V

35

NOTES: :1. V = Valid
?.. SOR - Sample of Record
3. DCIP = Duplicate

LEGEND:
U = Below Methrxi Detection Limit

0 0 6 7 0 5
006705



7A-4 (continued)
SUMMARY OF UNIT 2 SOIL INORGANICS (rag/Kg)

ARSENIC !
CHROMIUK
COPPER
CYANIDE
IRON
IEAD
ZINC
VAUTDATION
STATUS

INORGANIC

A06-SB03-I9
51.5'
7.2
15

9
1.5 U

14000
8.2

4 U

V

INDICATOR TOTALS 39

ARSENIC
CHKKTUM
GOPHER 1
CYANIDE :
IRON i
LEAD !
ZINC ; ;
VALTDAHQN
STA1US

INORGANIC . ,

A14^SB05-22
45. 5 1

5 U
5.5

6
1.5 U

2200
5.4

9 U

V

INDICATOR 1CTAIS 17

NOTES:

A06-SB04-07
25 '

5 0
4.5 U(Q)

5 U
5 U

7130
34
15

V

49

A14-SB08-21
45. 5 f

5 U
5.5

5 U
5 0

4500
4.7

5

V

15

A06-SB04-12
51'
5 U

7.5(Q)
5 U
5 U

6780
5.1
16

V

29

A17-SB01-18
50'

5 U
4.5 U
5.5
1.5 U

8000
7.1
10

V

23

A08-SB02-17
42.5'
•7 .C

7
5 U
1 U

11000
7.9
2*

V

52

A26-SB05-19
50'
6.8
16

5 U
5 U

12800
9.6

26

V

58

A13-SB01-10 A37-SB05-21
23' fSOR)

6.8
7
5

1.8 U
4530
3.9

13.5

V

36

A26-SB06-19
46 •

5 U
4.5 U

5 U
1 U

800
4.4
7.5

V

12

23' (DC7P)
5 U
7

3.5 U
1.8 U

4020
4.25
16.5

V

28

A26-SB03-15 A27-SB01-13
39.5 '
8 .3

28
14
1 U

22000
12
64

V

126

34 f

5.78
12.1
5 .20

NA
8300
44.5
12.1

NV

80

U3GEND:
1. V » Valid U «< Below Method Detection Limit2. Q « Qualified
3. NV = Not
4. NA « Not

Validated
Analyzed

5. SOR == Sample of Record
6. DCJP = Duplicate

o

0 0 6 7 0 6

006706



TABIJE 7A-5
SUMMARY OF UNIT 3 DETECTED SOIL SEMTUDIATHE ORGANIC COMPOUNDS (mg/Kg)

i '
1: •H i

COMPOUND:
ACENAFHIKENE
ANTHRACENE
BEN20 (A) ANTHRACENE
BIS(2-EIJKIHE1«L)
HfTHAIATE

CFIRYSENE
DIBENZOFURAN
DIETHVL FHIHAIATE
DI-H-BUIYI* HflHAIATE
DI-N-OCTVL FHIHATATE
FUJORANTHENE
FEDORENE
NAPHTHALENE
rHEKANTHRENE
PVRENE
VAZJE&TTGN STATUS
TOTAL PAH COMPOUNDS

A01-SB03-25
54'

0.42 U
0.42 J
0.42 U
0.42 U
0.42 U
0.42 U
0.42 U
0.42 U
0.42 U
0.42 J
0.42 U
0.42 J
0.42 J
0.42 J

V
0-42 U

A01-SB06-24
59.5'

0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 J
0.41 U
0.41 V
0.41 U
0.41 U
0.41 U
0.41 J
0.41 U

V
0.41 U

A01-SS09-24
59.5'

0.41 U
0.41 U
0.41 U
0.41 J
0.41 U
0.41 U
0.41 U
0.41 U
0.41 J
0.41 J
0.41 U
0.41 J
0.41 J
0.41 J

V
0.41 U

A03-SB05-24
60 '

0.39 U
0.39 U
0.39 U
2.5

0.39 U
0.39 U
0.39 U
0.39 J
0.39 U
0.39 U
0.39 U
0.39 U
0.39 U
0.39 U

V
0.39 U

A03-SB07-23
58'

0.41 U
0.41 U
0.41 U
0.48
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U

V
0.41 U

A04-SB03-27
61'

0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0,41 U
0.41 U
0.41 U
0.41 J
0.41 U

V
0.41 U

A06-SB04-16
60.5'

0.42 J
0.42 J
0.42 J
0.42 U
0.42 J
0.42 J
0.42 U
0.42 U
0.42 U
0.42 J
0.42 J
0.42 U
0.42 J
0.42 J

V
0.42 U

11
A06-SB05-

59' i
0 .43 U
0 .43 U
0.43 U
0,82
0 .43 U
0.43 U
0.43 U
0.43 J
0.43 J
0.43 U
0.43 U
0.43 U
0.43 U
0.43 U

V
0.43 a

NOTES: i
1. V » Valid

IEGEND:
U = Below Method Detection Limit
J « Detected Belcw Method Detection Limit

0 0 6 7 0 7

T

006707



QKPOOND i
ACENAFKIHENE
ACENAOTHYIS®
ANTHRACENE
BENZO(A)AMIHRACENE
BENZO(B)PYR£NE
BENZO (B) mmaNTHENE
BENZO (Oil) PERYLENE
BENZO (K) HJJORANTHENEtvr-i* f ——--

EHIHSIA1E
CHRYSENE
DIETHVL -
2 , 4 -DIMETHVLPHEt ~
FUJORANTHENE
F1UORENE

SUMMARY OF UNIT TABIfi 7A-5 (continued)DETTT^pn CATT oCTun-r»-M-*««._SOIL SEMITOATIffi ORGANIC COMEOONE6 (ng/ĵ

NAPHTHALENE
ZHENAIOTREME
PVRENE

VMIDATTOH STATUS

PAH COMPOUNDS
NOTES: ;
1. V - Valid
2. SOR »= Sample of Record3. OOP - Duplicate

„_„ —*j%,,e, -£,i ^OUK;
62 '

0.41 J
0.41 U
0.41 J
0.41 J
0.41 U
0.41 U
0,41 U
0.41 U
0.41 U
0.41 J
0.41 J
0.41 U
0.41 U
1.4

0.58
0.41 U
0.41 U
0.41 U

3 .8
1.1

V
7

A42-SB03-12(DUP)
62'

0.41 J
0.41 U
0.41 J
0.41 J
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 J
0.41 J
0.41 U
0.41 U
0.80
0.41 J
0.41 U
0.41 U
0.41 U
1 .6

0.55
V
3

A08-SB03-27
55'

0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
1.4
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U

V
0.4 U

LEGENDu = Be

A09-SB03-24
64'

0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.4L U
0.41 0
0.41 J
0.41 U
0.41 U
0.41 U
0.41 J
0.41 J
0.41 J

V
0.41 U
.
Low MisthrYl rv^

A10-SB01-
OU.S 1

150
11.5 J

84
40

11.5 J
17

11.5 J
14

11.5 U
31

100
11.5 U
11.5 U
170
140

11.5 J
110
270
360
140

V
1416

-21 A10-SB04-31
61.5'

0.43 U
0.43 U
0.43 Q
0.43 U
0,43 U
0.43 U
0.43 U

: 0 .43 U
0.43 J

. 0 .43 U
0.43 U
0.43 U
0.43 U

' 0.43 U
'• 0.43 U

0.43 U
0.43 U

: 0.43 U
0.43 U
0.43 U

V
0.43 U

A11-SB01-3
62. 5'

0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 U
0.41 J
0.41 U
0.41 U
0.41 U
0.41 J
0.41 U
0.41 U
0.41 J
0.41 J
0.41 U

V
0.41 U

mBelow Methoi D e t e o n Ltoit
>

0 0 6 7 0 8
006708



TABLE 7A-5 (continued)
SUMMARY OF UNIT 3 DETECTED SOIL SEMTVOLA.TILE ORGANIC OOMPOU

A14-SB01-27
COMPOUND 64'
ACENAEHTHENE
BIS(2-£IHYLHEXYL)
HfTHAIATE

BUTYL BENZYL EHEKALATE
DIBENZOFURAN
DI-N-BUTYL PHTHALATE
FLUORANTHENE
HUORENE
2 -MEIHYLNAHfTHALENE
NAPHTHALENE
N-NTTROSODIPKENYIAMINE
PHENANTHRENB
PYRENE
VALIDATION STATUS
10TAL PAH COMPOUNDS

0.41 J
0.41 U
0.41 U
0.41 J
0.41 U
0.41 J
0.41 J
0.41 J
0.41 J
0.41 U
0.57
0.41 J

V
0.57

A26-SB01-22
45.5'

0.39 U
0.39 U
0 .39 U
0.39 U
0.39 U
0.39 V
0.39 U
0.39 U
0.39 U
0.39 J
0.39 U
0.39 U

V
0,39 U

A26-SB04-26 A26-SB07-33(SOR)
62.5' 55.5*

0.41 U
2.3

0.41 U
0.41 U
0.41 J
0.41 U
0.41 U
0.41 U
0.41 J
0.41 U
0.41 J
0.41 J

V
0.41 U

0.4 U
3.9
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 J
0.4 U
0.4 U

V
0.4 U

NDS (rag/kg)

A33-SBG4-16 (KIP) CW02-I5
55.5' 71'

0,39 U
3.7

0.39 U
0.39 U
0.39 U i
0 .39 U :0.39 U
0,39 U
0,39 U
0,39 U s
0.39 U :
0.39 U ,

V
0.39 U

0.43 U
0.43 U
0. 13 J
0 .43 U
0 .43 U
0.43 U
0.43 U
0.39 U
0.43 U
0.43 U
0.43 U
0.43 U

V
0.43 U

NOTES:
1. V = Valid
2. SOR = Sairgple of Record
3- DUP = Duplicate

LEGEND:
U = Below Method Detection Limit
J = Detected Below Method Detection Limit

0 0 6 7 0 9
006709



TABTE 7A-6
SUMMARY OF UNIT 3 SOIL INORGANICS (mg/kg)

A01-SB03-25 A01-SB06-24 A01-SB09-24 A01-SB12-21 A03-SB05-24 A03-SBQ7-23 A04-SB03-27 A04-SB05-21
ARSENIC ;
CHROMIUM
COPPER
CYANIDE
IRON
LEAD
ZINC
VALtaATTOSTATUS
INORGANIC
INDICATOR

54 '
18.3
28.2
7.53
1.9

3S300
12.9
60.2

I
V

TOTALS 127

A06-SB04-16
ARSENIC
CHROMIUM
OOPKER
CYANIDE
IRON
IEAD
ZINC

60. 5 r

9.1
25 (Q)

7.5
5 U

18400
f 12

40

59.5
15.3
19.8
4.3

U 1.8
28100
11.61

48.8

V

96

A06-SB05-14
53. 5 1

5 U
9(Q)s as a

7850
6.2
21

f 59.5' 52
6.1

23.1
V 4.3
U 1.84

27300
9.15
46.9

V

79

A06-SB05-17
59'

5 U
4.5 U(Q)

5 U
5 U

4680
4.6
13

U 5
7

U 5
U 1

4900
3.6
12

V

33

f

U

60'
14
12
5 U
5 U

16000
8.4

28

V

62

58'
5.8

9
5 U
1 U

10000
4.8
15

V

35

A06-SB06-31 A08-SB01-25 AOS-SB02-27 A08^SB03-27
67. 5'

24.6CQ)
15.3

20
0.66 U(Q)

16700
20.7
62.8

65. 5 '
7.2

20
5

1.5
20000

8.6
4

a
U

62'
7.8
12
5 U
1 U

8700
4.5

20

55'
5 U
8
5 U
1 U

10000
5.2
17

61'
6 U

5.5 U
4.3 U
1.8 U

11900
3 U

12,2

V

12

A09-SB03-24
64'
5
4 U
5 U
5 U

4900
2.5 U

4 U

54'
23
37

4.3 U
1.8 U

45800
20
75

V

160

A10-SB01-21
50.5 '
5 U
11

6
1.5 U

14700
6.2
28

VALIDATION ,
STATUS

INORGANIC
INDICATOR

V

TOTALS 94

V

36

V

18

V

143

V

41

V

44

V

30

V

5

V

51

NOTES;
1. V « Valid
2. Q » Qualified

LEGEND:
U » Belcw MatJiod Detection Limit

0 0 6 7 1 0

006710



TABIE 7A-6 (continued)
SUMMARY OF UNIT 3 SOIL INORGANICS

ARSENIC
CHROMIUM
COPPER
CYANIDE
IRON
LEAD
ZINC
VALIDATION
STATUS

INORGANIC

A10-SB03-27
67. 5'

10
16

9
1.5 U

22000
17
48

v
INDICATOR TOTALS 100

ARSENIC |
CHROMIUM !

COPPER
CYANIDE
IRON
LEAD
ZINC
VALIDATION
STATUS

INORGANIC

A26-SB01-22
45 .5 '

5.8 U
11.6

4 U
1.73 U

42300
2.9 U

39.9

V

INDICATOR TOTALS 52

NOTES: , :

A10-SB04-31
61.5'

5 U
9
5 U
1 U

7500
5

16

V

30

A26-SB04-26
62.5 '
6 .2
8.5

5 U
5 U

13000
6

26

V

47

A11-SB01-30
62 .5 *
6.7
9.5
3.5 U
1.8 U

5990
4.15
13.5

V

34

A26-SB07-23
55.5 ' (SOR)

5 U
9
5 U
1 U

6700
5.5

20

V

35

1. V = Valid
2. NV - Not
3. NA = Not

Validated
Analyzed

A14-SB01-27 A16-SB02-21
64'

5.5
9

3.5 U
1.8 U

7290
4.4

17.5

V

36

51 .5'
8.6
17

6.5
1 U

35000
18
50

V

100

A33-SB04-16 A27-SB01-25
55.5 ' (DUP)

5 U
11

5 U
1 U

8300
5.7

22

V

39

IEGEND:
U - Below

60'
23,1
26.0
11.0

NA
44000

44.8
68.9

NV

174

A17-SB02-31 A35-SB09-15
70' (SOR) 70 ' (DUP)

12 12
28 27
10 10

1.5 U 1.5 U
38000 33000

16 13
210 59

V V

276 121

CW02-15 i
71' i :

1 U !
10.5 ;

18.4 :
6.6 U |

167000 j
20

43.4 i

V '•
!

92 | .

i
Method Detection Limit : :

4 - SOR = Sample of Record
5. DUP = Duplicate ;

T

0 0 6 7 1 1
006711



TABLE 7A-7
SUMMARY OF UNIT 4 SOIL INORGANICS (nig/kg)

i- 1

i :

ARSENIC '
CHROMnM
COPPER
CVANIDE
IRON
IEAD
ZINC ; ,

DW01-28
143'
5 0

9.5
5 0
2 U

5600
5.2
14

DW02-28
140'
1 U

9.10
9.71
6.1 U

12900
19.2
14.4

CW02-36
185 f

6.1 U(Q)
4.3
9.2 U
6.2 U

3960
26 (Q)

7.4 U

DW02-38
191 '

5.6 U(Q)
8.46
8.5 U
5.6 U

1060
7.85(Q)
20.9

DHD2-42
209 '
14 (Q)

4.4 U
9.4 U
6.3 U

2220
95.8(Q)
8.19

VAHEDATTON
STATUS

INORGANIC
INDICATOR

V

TOTALS 29

V

52

V

30

V

37

V

118

NOTES:
1. V - Valid
2. 0 « Qualified

LEGEND: ]U = Below Method Detection timit

0 6 7 1 2
006712
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TABLE 7B-1
SUMMARY OF SHAUOW ZONE DETECTED GRQONDWJVTER SEMXVDIATIIE ORGANIC COMPOUNDS (UO/1)

COMPOUND ! MW01-001fSOR> MW19-001fDUPl MW01-002 MW02-001
ACEHAPHIHENE
AOENAPHIHYLENE
ANTHRACENE
BIS (2-EIHYLHEXXL)
PHIH&LAITE

DIBENZOEURAN
2 , 4-DIMEIHYLPHENOL
DI-N-BtmrL PHIHAIAITE
FDJQRANTHENE
FDDORENE
2-MEIHYLNAPHIHALENE
2-MEIHYLPHENOL
4-MEHHYLPHENQL
NAPHTHALENE
PKENANTHRENE
PYRENE

110 J
400 0
400 0
400 0

65 J
550
400 0
400 0

47 J
110 J
110 J

64 J
3100

28 J
400 0

170 J
400 U
400 0
400 U

95 J
800
400 0
400 0

67 J
140 J
140 J

65 J
3800

40 J
400 0

170
9 J

50 0
50 0
88

620
50 0
50 0
64

170
130

95
3400

50
50 0

540
200 0
41 J

200 0
370

34 J
200 0

45 J
220
530
31 J

200 0
11000

320
34 J

MW02-002 MW03-002 rSOR)
460
100 0

39 J
100 0
340

36 J
100 U

55 J
200
560

37 J
100 0

14000
300

46 J

10 U
10 U
10 0
17
10 0
10 U
10 0
10 U
10 0
10 U
10 0
10 0
10 0
10 0
10 U

MW19-002CDUP) MW04-001
20 0
20 0
20 0
20 0 j
20 0 :
20 0
20 0 ,
20 0
20 0
20 0
20 0
20 0
20 0
20 0
20 0

150
; 50 0

8 J
50 0
77
50 0

: 50 0
50 0

! 84
7 J

i 50 0
50 0

540
i 21 J
i 50 0

MW04-002
79
10 0
6 J
10 0
46
10 0
10 0

6 J
55

7 J
10 0
10 0

280
11

3 J

MWOS-OOl!
10 0
10 0
10 0
10 0
10 0
10 U
21
10 0
10 0
10 0
10 0
10 0
10 0
10 0
10 0

VALIDATION STATUS Q
TOTAL PAH COMPOUNDS 3100

Q
3800 3684 12030

NOTES:
1. Data for field blanks and rinseate blanks not presented.2. MW = Monitoring Well
3. SOR = Sample of Record
4. DCJP = Duplicate

14960
Q

10 0 20 U 774 425
IEGEND:
0 « Below Method Detection Limit
J - Detected Below Method Detection Limit

Q,V
10 0

03I

0 0 6 7 1 4

006714



TABTJS 7B-1 (continued)
SUMMARY OF SHALLOW ZONE DETECTED GROONDK&IER SEMTVOIATirE ORGANIC COMPOUNDS (ug/1)

MWQ6-OQ1 MWQ6-Q02 MW08-001(SOR) WL3-003 fGUP) MW03-002 fSOR) MH99f£XJP) MW09-002 MH10-001 MW10-002 MH11-|
ACENAFKIHENE
ACENAPHIffiflENE
ANTHRACENE
BENZO (A) ANTHRACENE
BENZO(A)P¥RENE
BENZO (B) FIOORAWIHENE
BENZO (Of!) PERVLENE
BENZO (K) FIUQRAN'IHENE
BIS(2-EIHYTHEXVL)
HHHMATE

CHRYSENE
DIBEN20FURMT
DtEEHVL FRIHAIATE
2/4-DXMSIHYXIHENOL
DI-N-BUTYL rHIHAIATE
FIDORANIHENE
FUJORENE

210000
7300 J

70000
31000 J
40000 U

9000 J
4000 U

12000 J
40000 U
31000 J

140000
40000 U

7100 J
40000 U

200000
170000

INDENO(1,2,3-CD)PVRENE 4000 U
2-MEOHVINAEHIHAIENE """
2-METHYLFHENOL
4-METHKIfHENOL
NAEHZHATENE
4-NTTRQANILINE
HiENAWIHRENE
HENOL ;
PVRE&E . ;
VAIJDOTQN STAOUS
roERL PAH COMPOUNDS
NOTES:

130000
40000 U
40000 U

820000
200000 U
480000

4000 U
160000

Q
2110000

6100
610

3200
2600
570

1200
100
100
100

1600
4800
100
100
100

9400
5300
120

32000
1400
280

35000
500

18000
470

6500

Q
90300

1. Data for field blanks and rinseate
2. tW = ffonitorincf We! 1

22
10
7

10
10
10
10

0 10
U 10

10
20

U 10
U 10
U 39

19
20
10
7

10
10
24

U 50
57
10
13

U
J
U
U
U
U
U
U
U
U
U

UJ
U
U
U
U

Q,V
155

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
2 J

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
Q,v

10 U

blanks not presented.

12 J
20 U
7 J

20 U20 tr
20 U20 a
20 U
44
20 U

9 J
20 U
20 U

7 J
15 J
4 J

20 a
20 U
20 U
20 U
2 J

100 U
25
20 U
15 J
V

25
LEGEND;
U = Below.T = rv=4-»̂ f

5 J
20 U

3 J
20 U
20 U
20 U
20 U
20 U
20 U
20 U

4 J
20 U
20 U

4 J
7 J

20 U
20 U
20 U
20 0
20 U
20 U

100 U
11 J
20 U
6 J
V

20 U

Method
-i=d Pair

so u
50 U
50 U
50 U
50 U
50 U
50 U
50 U
50 U
50 U
50 U
50 U
50 U
50 U
50 U
50 U
50 U
50 U
50 U
50 U
13 J

250 U
50 U
50 U
50 0
V

50 0

Detection
ir,r Mbt-hnrl T

680
200 0

50 J
200 0
200 0
200 0
200 0
200 0
200 0
200 0
340
200 0
200 0
200 0
56 J

210
200 0
160 J
200 0
200 0

3400
1000 0
410
200 0
41 J

Q
4700

Limit
"fcat-ev-f- 1 /in 1

240
6 J

27
9 J

10 U
10 U
10 U
4 J

10 U
8 J

140
10 U
10 U
10 U
47

110
10 U

100
10 U
10 U

690
120
180
10 U
42

Q
1336

r/f mif-

1C|10 1
10 1
10 1irxl
10 1
10 •
10 I
10 11
10 I
10 1
10 1
10 1
1 tl

10 ll
10 l\
10 tl
10 I
10 LJ
10 U
10 U1

50 U
1 J

10 0
10 0
V

10 U
*^Jwiro

3. SOR = Sanple of Record
4. OOP = Duplicate

0 0 6 7 1 5
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TABLE 7B-1 (continued)
SUMMARY OF SHAUCW ZONE DETECTED GROUNDWAIER SEMJVOIATinE ORGANIC CCMPOJNDS (ug/1)

COMPOUND ; MW12-001 fSORl MW2C-Q01fDOP) MW12-002
ACENAEfflHENE
ACENAfcHIByiENE
ANTHRACENE
BEN20 (A) ANTHRACENE
BENZO(A)P¥R£NE
EENZO(B) FIIiORANTHENE
BIS (2-ETHVIHEDCVL)
HfTHAIATE

BUTYL BENZYL HUHAIATE
CHRYSENE
DIBENZOKJRAN
2,4-DIMEIHVIHffiNOL
DI-N-OCTVL HIIHAIATE
FIUORMOTENE
HUORENE
ISOEHQRONE
2 -METH ÎNAFHTHAIENE
2-METH¥LEHENOL
4-MEIHYIEHENOL
NAEHfflALENE
EKENANTHRENE
HffiNOL
PVRENE
VALIDATION STATUS
TOTAL PAH COMPOUNDS
NOTES: |
1. Data for field blanks
2. MW = Monitoring Well3. P = Piezometer

650
11 J
96 J
28 J

200 U
200 U
200 U
200 U

26 J
410

1400
200 0
200
310
200 U
570
450
720

7400
680
140 J
166 J

Q
9240

880
1000
180

1000
1000
1000
1000
1000
1000

600
1000
1000

380
440

1000
960
330
610

14000
1100
1000
250

Q
15100

j
UJ
U
U
U
U
U
UJ
UJJ
UJJJ
UJ

390
6 J

31
15 J

6 J
10 J
20 U
20 U
13 J

220
170

20 U
93

160
20 U

250
80

160
7710

370
31
94
V

8848

MH14-001
82000

2200 J
29000
13000 J
20000 U

8300 J
20000 U
20000 U
13000 J
56000

5500 J
20000 0
83000
67000
20000 U
55000

3800 J
8500 J

340000
200000

20000 U
66000

0
867000

MW14-002 MW16-002fSOR)
8400
310

2300
1200

480
950
800
800

1100
5700
7800
4000
6900
6100

800
8900
5400

11000
70000
18000

1500
4300

Q
119250

20 0
J 20 0

20 0
20 0

J 20 0
20 0

0 20 0
0 43

20 0
20 0
20 0

U 20 0
20 0
20 0

0 20 0
20 0
20 0
20 0
20 0
20 0
20 0
20 0
V

20 U

KW13-002UXJP) MW23-001 P01-001
50
50
50
50
50
50
50
30
50
50
50
50
50
50
50
50
50
50
50
50
50
50
V

50

0
0
0
0
0
0
0
J
U
0
0
0
U000000000

0

20 0
20 0
20 0
20 0
20 0
20 0
45
20 0
20 0
20 0
20 U
75
20 U
20 0
20 0
20 0
20 0
20 0
20 0
20 0
20 0
20 0
V

20 0

10 0
10 U
10 U
10 0
10 0
10 U
19
10 0
10 0
10 0
10 U
10 0
10 0
10 U
1 J

10 0
10 0
10 0
10 0
10 0
10 0
10 0
V

10 0
IH3END:

and rinseate blanks not

a

presented. 0
J

- Below Method Detection Limit
= Detected Below Method Detection Limit ^J

Cd1
LO

5. DOP = Duplicate

0 0 6 7 1 6

006716



TABLE 7B-1 (continued)
SUMMARY OF SHAUOW ZONE DETECTED GROUNDWKTER SEMTVOIATTIE ORGANIC OCMPCUNDS (ug/1)

COMPOUND ! ,
ACENAHHHENE
ACENATH1HHJENE
ANTHRACENE
BENZO (A) ANTHRACENE
EENZO(A)P¥RENE
EENZO (B) FDJORANTHENE
BENZO(GHI)PERYLENE
BEN20IC ACID
BENZO (K) FOJORANTHENE
BIS (2-EIHYIHEXYL)
PMIHAIATE

CHRYSENE
DIBENZOFURAN
DIETHXL HflHAIATE
2 , 4-DIMEIH7LEHSNOL
FDJORANTHENE
FDJQRENE
INDENO(1,2,3-CD)FYFENE
2-MEIHYlNAHffflAIENE
2-MEIHYIHiENOL
4-MEIHYLPHENOL
NATHIHALENE
PHEMANTHRENE
PHENOL
FVRENE
VATIDATION STATUS
TOTAL PAH OC*!POONDS

P02-001
1200

17 J
110 J
200 U
200 U
200 U
200 U

1000 U
200 U
200 U
200 U
620
200 U
200 U
130 J
440
200 U
400
200 U
200 U

6100
990
200 U
140 J

Q
8730

P02-002 P03-001
490

7 J
33

3 J
10 U
10 U
10 U
10 U
10 U

3 J
3 J

10 U
10 U
10 U
31

160
10 U
10 U
10 U
10 U

5200
340
10 U
20
V

6274

26000
10000 U

8300 J
5000 J
2600 J
2200 J

10000 U
10000 U

2600 J
10000 U

4900 J
18000
10000 U
10000 U
26000
19000
10000 U
19000
10000 U
10000 U

140000
58000
10000 U
19000

V
288000

P03-002 P05-001 CW01-001
1100

500 U
310 J
180 J
500 U
150 J
500 U
500 U
500 U
500 U
170 J
500 U
500 U
500 U
850
730
500 U
500 U
500 U
500 U

15000
2200

500 U
630

Q
20510

400
400 U

34 J
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
230 J

70 J
400 U

64 J
150 J
400 U
220 J
400 U
400 U

2400
370 J
400 U
41 J

Q
2800

8 J
6 J

35 J
42
38 J
35 J
32 J
40 U
46
40 U
42
40 U
40 U
40 U
52
12 J
35 J

4 J
40 U
40 U
11J
63
35 J
40
V

285

OWQ1-002
100 U

6 J
18 J
34 J

100 U
62 J
35 J

100 U
100 U
100 U

40 J
100 U
100 U
100 U

25 J
100 U

27 J
100 U
100 U
100 U
10 J
26 J
35 J
35 J

Q
100 U

CW02-OOUSOR) MW13-OOUDOP) OW02-002 OTOS-Ci
770 J

1000 U
1000 U
1000 U
1000 U
1000 U
1000 U

500 U
1000 U
1000 U
1000 U

450 J
1000 U
4500
1000 U

350 J
1000 U
1200

870 J
990 J

20000
330 J

1000 U
1000 U

Q
20000

940 J
2000 U
2000 U
2000 U
2000 U
2000 U
2000 U
2000 U
2000 U
2000 U
2000 U

510 J
2000 U
6300

. 2000 U
390 J

2000 U
1400 J
1300 J

, ,1400 J
26000

380 J
2000 U
2000 U

Q
26000

409 J
500 U
500 U
500 U
500 U
500 U
500 U

5700
500 U
500 U
500 U
231 J
500 U
500 U
500 U
195 J
500 U
600
390 J
390 J

13000
189 J
132 J
500 U

Q
13000

10 q
10 f
10 t
10 t10 d10 d10 d10 d10 d
4 J

10 t.10 d
10 t10 d10 d10 d10 d10 d10 d10 d
1 010 d

10 t
10 I
V

10 l]
NOTES:
1. Data for field blanks and rinseate blanks not presented.2. p « Piezometer
3. OW = Observation Well
4. MM = Monitoring Well
5. SOR = Sample of Record6. DUP = Duplicate

IEGEND:
U = Below Method Detection Limit
J = Detected Below Method Detection Limit

0 0 6 7 1 7
006717



SUMMARY OF ZONE
OCMPOUND ;| i
ACENAHfTHENE

2&BTE 7B-1 (continued)
™ GROCJNDWATER SEMEVDIATirE ORGANIC OCMPOUNDS (ug/1) -1

ANTHRACENE
BENZO (A) ANTHRACENE
BENZO(A)F¥RENE
BENZO (B) OTORANTHENE
BIS (2-E1H¥IHEXYL) HTOaiAIECHRYSENE
DIBEN20FURAN
DIETHVL EHIH&TAES
2 , 4-D
DI-NT-OCm,
FUJQPAMIHENE
HTORENE
2-ME3HYLEHENOL
4-METHYLPHENOL
KMW2HALENE
FHENANIHRENE ;
HffiNOL
PVEENE

OHD9-OQT
10 0
10 0
10 0
10 0
10 0
10 0
2 J

10 0
10 0
10 0
10 0
10 0
10 0
10 0
10 0
10 0
10 0
10 0
10 0
10 0
10 0

CW09-002
10 U
10 U
10 0
10 U
10 U
10 0
10 U
10 U
10 0
4 J

10 U
10 0
10 0
10 0
10 0
10 0
10 0
10 0
10 0
10 0
10 0

OW10-001
6100
290 J

1700 J
670 J

4000 0
4000 0
4000 0

620 J
4700
4000 0
2700 J
4000 0
4300
4800
6500
2000 J
1400 J

66000
12000

4000 0
3100 J

OW10-002
230
15
23

7 J
3 J
5 J

10 0
6 J

160
10 0

270
10 0
33

160
400
310
140

8100
220
37
34

CW11-001
2600000

50000 J
550000
500000
170000 J
500000 0
500000 0
420000 J

1300000
500000 0
500000 U
500000 0

2600000
1800000
1300000
500000 0
500000 0

7100000
4900000

500000 0
1900000

OW11-002
1200
1000 0
280 J

1000 0
1000 0
1000 0
1000 0
1000 0
1000 0
1000 0
1000 0
1000 0
800 J
680 J

9000 J
1000 U
100 0

19000
1600
1000 U
660 J

TOTAL PAKOCMPOUNDS 10 0
NOTES:
1. Data for field blanks and rinseate2. OW = Observation Well3. SOR - Satnple of Record4. DUP = Duplicate

v_____Q
10 0 93200

blanks not presented.

OW14-001
1000
1000 U
130 J

1000 0
1000 U
1000 U
1000 U
1000 U
600 J

1000 0
1000 0
1000 U
360 J
610 J
350 J

1000 U
1000 U
8200

650 J
1000 U
230 J

OWI4-OQ2
440
22 J
30 J
50 0; 50 0;: 50 0i ; 50 0: : so 0

1230
50 0
50 0
50 0
52

230
130
50 0
50 0

2600
180
50 0
49 JVATIEftTXON STATUS

3502
LEGEND:
U - Below Method Detection Limit
J - Detected Below Method Detection Limit

w

0 0 6 7 1 8
006718



Shallow
,

ACENAEHTHENE
ACENAHJIHtflENE
BENZO(A)PYRENE
BIS (2-EIHYUffiXXL) PffTHAIATE
BUTYL BENZYL HHHAIAIE
2,4»DIMETHYIHiENOL
DI-W-BUryL EHTHAIATE
FTUORAMIHENE
EUWRENE
NAHOTALENE
EENTACHrDROEHENOL
EHENANIHRENE
HffiNDL
PVRENE

NOTES: ( j
1. Analytical test data from Mead Cornpuchem report to CXK,dated February 24, 1983.2. OW - Observation Well3. EW « Production Well

CAV-OW-01-05 rM^r_n. ft149
17
10 U
10 U
10 U
25 U
10 U
23
73

670
25 U

160
25 U
17

380
30
29
17
17

680
34
34

300
17000

66
240

59
27

DeepZone

10 U
10 U
10 U
10 U
10 U
25 U
10 U
10 U
10 U
10 U
25 U
10 U
25 U
10 U

CAV-EW-01-001
10 U
10 U
10 U
10 U
10 U
25 U
10 U
10 U
10 U
10 U
25 U
10 U
25 U
10 U

Production Well
CA.V-FW-02-002

10 U
10 U
10 U
10 U
10 U
25 U: 10 U
10 U
10 U
10 U
25 U
10 U
25 U
10 U

CAV-PW-03-003
10 U
10 U
10 U
10 U
10 U
25 U
10 U
10 U
10 U
10 U
25 U
10 U
25 U
10 U

LEGEND:
U = Below Method Detection Limit

w

0 0 6 7 1 9
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TABLE 7B-3
SUMMARY OF SHALLOW ZONE DETECTED GRQUNDWKTER VOLATILE ORGANIC COMPOUNDS (ug/I)

CCMPOOND MH01-OOUSOEO MW19-001fDCJP> MWO1-002 MW02-001 MH02-002 MJ04-001 MW05-OQ1 MW06-001 MW07-001 MK09-001
MEIHVLENE CHLORIDE
ACETONE
BENZENE
TOLUENE
FTHVLBENZENE
STVRENE
XVLENE

5 U
10 U
2 J
3 J
2 J
5 U
3 J

5
10
14
29
18
5

28

U
U

J

5 U
10 U
15
34
21

4 J
38

400
200 U

90
120
160
100 U
400

5 U
10 U
77
75
65

€
110

18C
200 U

50 J
100 U
100 U
100 U
100 U

4 J
10 U
5 U
5 U
5 U
5 U
5 U

470
200 U
930
900
170
100 U
680

5000 U
5600 J
5000 U
5000 U
5000 U
5000 U
5000 U

5 U
9 J
5 U
5 U
5 U
5 U
5 U

VALIDATION STATUS V V V V V V V V V

NOTES: .
1. Data for'field blanks and rinseate blanks not presented.
2. IN ~ Monitoring Well
3» V = Valid
4. SOR = Sample of Record
5. DUP = EXtplicate

LEGEND:
U = Below Method Detection Limit
J = Detected Below Method Detection Limit

-siCdI

0 0 6 7 2 0
006720



TABTJE 7B-3 (continued) . ,
SUMMARY OF SHALLOW ZONE DETECTED CSWUNDtffiTER VOIA1TLE OFGANIC COMPOUNDS (ug/1)

COMPOUND MWlO-001 MW1Q-002 MW11-001 Mtfll-002 MH12-OQUSOR) MH20-001 f PUP) MKq4-001 MW16-001 MW16-002 (SOR) MW13-002fr
ACETONE I
HEW2ENE i
CHDDaOBOK*
TOrUENE
E1HYIBENZENE
X¥IENE

50 U
8 J

25 U
25 U
25 U
11 J

10 U
5 U
5 U
5 U
8
5 U

50
5 U
5 U
5 U
5 U
5 U

10 U
5 U
5 U
5 U
3 J
5 U

1000 U
500 U
500 U
500 U
500 U
500 U

240
100 U
100 U
ICO U
100 U

46 J

490 J
830
500 U
640
500 U
500 U

170
5 U
5 U
5 U
5 U
5 U

150
5 U
3 J
5 U
5 U
5 U

145
5 U
5 U5 r
5 U5 a

smrus v v v v V V V V

NOTES:
1. Data for field blanks and rxnseata blanks not presented.
2. MW = Ifcnitoring Well
3. V = Valid
4. Q = Qualified
5. SCR = Sample of Record
6. DUP = Duplicate

IEGEND:U = Below Method Detection Limit
J = Detected Bslcw Method Detection Limit

006721



7B-3 (continued)
SUMMARY OF SHALLOW ZONE DETECTED GRQUNDHATER VOIATTIE ORGANIC COMPOUNDS (ug/1)

OCKPOOND I 1 !
MEIHVIENE CHD1RIDE
ACETONE
2-EUTOiQNE
BENZENE .
1DIDENE- .
ETHVLBENZENE
STYRENE
XYIENE
CHTOROPORK
VALIDATION SCOTS

NOTES:
1. Data for field blanks
20 MS = Monitoring Well3_ P = Piezometer
4. OW = Observation Well
5. V - Valid

P02-OOL
100 U
200 U
200 G

70 J
33 J
85 J

100 U
85 J

100 U
V

P03-001
500 U

1000 J
1000 U

800
740
500 V
500 U
500 J
500 U

V

P05-001
50 U
78 J

100 U
50 U
50 U
50 U
50 U
50 U
50 U
V

OW01-001
5 U

130
IS
5 U
5 V
5 U
5 U
5 U
5 0
V

C&TO2-002
5 U
7 J

10 U
4 J

16
7
5 U

19
5 U
V

OW10-001
140
200 U
200 U
290
620
270
100 U
960
100 U

V

OW10-002
52

100 U |
100 U
380 !

1000 , '
470 ' '
200

1100 ;100 tr |
V

IEGEKD:
and rinseate blanks not presented. U

J
= Below Method Detection Limit
= Detected Below ffethod Detection Limit

6. SOR = Sample of Record7. DUP = Duplicate

60
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TABIE 7B-3 (continued)
SUMMARY OF SHALLOW ZONE Db.TR.TKU OKHJNDNAIER VOIATIIE ORGANIC COMPOUNDS (ug/1)

ooMPcoiro - t i
MEIHYIENE CHmRIOE
ACETONE
BENZENE
TOHJENE i
E1H¥LBENZENE
STYRENE
XYIENE

OW11-001
500 U

1000 J
500 J
590
500 J
500 U
500 J

OW11-002
60

100 U
300

1000
480

66
850

OW14-Q01
5 U

12
5 U
9

10
5 U

37

CW14-002
5 U

10 U
5 U
11
13
5 U

30
VAUDATION STATUS V V V V

NOTES:
1* EJata for field blanks and rinseate blanks not presented.
2. OW = Observation Well
3. V = Valid

IE3END: ' ~\
U - Below Method Detection Limit
J = Detected Below Method Detection Limit

1t—•o

0 0 6 7 2 3
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TABIE 7B-4
SUMMARY OF PREVIOUS DETECTED GROUNDWATER VOIATILE ORGANIC COMPOUNDS (ug/1)

CXHPOOMD
BENZENE
ETHVLBEKZENE
TODJENE

Shallow Zone Deep Zone
CAV-OW-01-05 C&V-OW-02-04 O\V-OW-06-00110 a

10 U
10 U

21
58

110
10 U
10 U
49

Production Wells
CAV-EW-01-001 Cft.V-PW-02-002 CAV-FW-03-OQ3

10 U 10 U 10 IT
10 U 10 U 10 J
10 U 10 U 10 U

NOTES;
1. Analytical test data from Mead Corapuchem report to CCM,dated February 24, 1983.
2. OW = Observation Well3. EW = Production Well

IEGEND:
U = Below Method Detection Lircit

7 2 4
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TABIE 7B-5
SUMMARY OF SHAIUDW ZONE DETECTED GROUNDKATER INORGANICS (ug/1)

INORGANIC MHD1-001 f SOR) MW19-001fPUP) MHO 1-002 MW02-001 MW02-002 MHOS-001 MWQ3-002 MK19-QQ2 (PUP) MK04-001 MW04-002 MW05-C
ARSEtJTC
BERVIUUM
CHRCHIUM
COPPER
ERON
LEAD , :
NICKEL ' :
NITRATE :

ZINC
VAUDATiatl

STATUS

61.7
3 U

98
41

100000
80.0
125
Kft.

196

Q

64.7
3 XT
9 U

10 U
4920
37.2

53
NA
57

Q

105
14

160
107

181000 (Q)
160
194
NA.

367

V

20.2
3 U
9 U

10 U
4840

19
42
NA
37

V

82.5
11

108
64

134000 (Q)
100
163
100
241

V

10 U
3 U
9 U

10 U
1420

5 U
56
NA
20

Q

12.4
3 U

37
14 U

18500 (Q)
17
52

100
42

V

10 U
3 U

23
15

19300 (Q)
12
.57

100 U
43 ;

V

25.3
4

15
10 U

7510
36
20 U
NA
61

V

40.0
NA
30
NA
NA
12
72
NA
67

V

10 L
4 U

111
12

38000
25.8 |

127 j
500

74
;•

V
INORGANIC
INDICA1QR TOTAIS 477 159 899 76 596 20 108 93 137 149 223

NOTES: j
1. Data for field blanks ani rinseate blanks not presented.
2. MW = Monitoring Well
3. V = Valid
4. Q = Qualified
5. SOR = Sample of Record
6. DUP = Duplicate
7. N& = Not Analyzed

IEGEND:
U = Below Method Detection Limit

0 0 6 7 2 5

O3I
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TABLE 7B-5 (continued)
SUMMARY OF SHADOW ZONE DETECTED GRQUNDNATER INORGANICS (ug/1)

INORGANIC KK06-001 MW06-002 MW07-001 MOT-002 MH08-001 (SOR) MW13-003 fDUP) MWQ3-002 HW99fDUP) MW09-OOI Mfl09-002 MW10-
ARSENIC
EERYIiaiM
CAEMTUK
CHRCMIUM
COPPER
IRON ;
LEAD !
NICKEL
NITRATE
ZINC ;
VALIDATION

STA2US
INORGANIC
INDICATOR T

33.4
15 U
25 U(Q)

450
75

35600
119
360
NA

685

V

OTAIS 1362

80
3 U
4 U

16
1340

13600(Q)
5 U

318
100 U

1180

V

2616

24
3 U
6(Q>
9 U

17
5260

34
29 U
NA
49

V

124

55
NA
NA
30
HA
NA
27
85
HA

109

V

221

34.6
4
5 U

185
38

78000
35.9(Q)
231
200
180

V

474

16.4
2 U
5 0

65
20

38400
14. 7 (Q)
136
10C

80

V

196

10 U
2 U
5 U

27
21
NA
34
35
NA
59

V

141

10 U
2 U
5 U

23
16 U
NA i
32
21 U
NA
50

V

105

10 U
3 U
5 U(Q)
9 U
11

3300
23

29 U
NA
67

V

101

14
NA
NA
99
NA
NA

233
53
NA

549

Q

895

25
3
5
9

10
2320

5
29
NA
29

V

54

NOTES: i
1. Data if or field blanks and rinseate blanks not presented.
2. MM = Monitoring Well
3. V = Valid
4. Q = Qualified
5. SOR = Sample of Record
6. KJP = Dtiplicate
7. NA. = Not Analyzed

IEGEND:
U = Below Method Detection Limit

0 0 6 7 2 6

cai
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•———" °? «» ,̂3 :(W)I

INQRGaMTC MH10-OQ2 HW11-OQI MEvU-002 MH12-001 fSOR) MH20-OOI fDOP) MW12-Q02 MW14-001 MH14-OQ2 1̂6^002 *»3rQC2fa|ARSENIC
BSRKCIIEK
CHROMIUM
COPPER
IRON
TFAD
NICKEL
KLTBKTS
2INC
VALIEftOTON

STATUS

48
5

62
21

44700(Q)
30
70

100 U
75

V

10 £J
3 IT

102
31

91900
39

131
NA

345

V

12
3 U

29
14 U

21900 (Q)
13
24 U
NA
96

V

29.0
3 U
11
11

9620
102
29 U
KA
60

V

43.6
3 U

14
10 U

4240
128
29 IT
MA
30

V

27
NA
73
NA
NA
72
76
NA
141

V

50
3 U

26
33

22100
67
47
NA
75

V

26
NA
9 U

NA
NA

5 U
29
JiA
17 U

V

10 U
3 U

; 20
10 U

428
7

29 U
: NA
: 24

V

10 U
3 U

12
14 u

314(1)
5 U24 a

200
17 U

V

10 U
3 U
9 V

14 U
606

5
30

200
17 U

V
INORGANIC
INDICMOR TOTALS 235 150 213 216 313 251 26 51 12

NOTES:
2." M^ ̂SSngbw2f "* rlmeate blante «* presented.
3. V = Valid
4- Q ~ Qualified5- I = Invalid6. ^)R = Saitple of Record
7. EOF = Duplicate
8. NA = Wot Analyzed

IEGEND:
U = Below Method Detection Limit

0 0 6 7 2 7

G3
1
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1

INORGANIC
ARSENIC
CHROMIUM
COPPER ,
IRON i
IEAD i
NICKEL ;KEPRftlE "
SIKC

• — ———— —
VALIDAITO*

• MV23-001
5 Tu
8 U

16 U
2720

4 U
34 U

400
10 U

—— ———— - ——— _r

SUMMARY OF £

P01-001 P01-00210 U
13
10 U

4440
15
30
NA
14

—— - —— . — __

10 CJ
9 U

NA
NA

5 U
24 U
NA
17 U

——— - ———

£
KATIDW ZCfc

P02-001
30

9 U
10 U

7380
5 U

64
100 U
33

— • —— — —— . —

&BLE 7B-5 (continued)
E DETECTED GROCNtJWATE

P02-002 Dm ftA?
26

9 U
NA
NA

5 U
24 U
NA
17 U

—— • — — —— _

29
21
11

20100
18
29 U

100 U
63- ——— . —— —

31 INORGAI

P03-002
10 U
24
NA
NA

8
44
NA
41

JIGS (ug/lj1

P04-001
14
9 U

10 U
6850

5 U
57
NA
53

P04-002
10 U
24
NA
NA

7
51
NA
57

P05-001
10 U
25
17

14400
21
29 U
NA
87

P05-002
1C U
9 0

NA
NA
5 U

24 G
NA
l<3S13VHJS

INORGANIC
INDICATOR TOTALS 4 U 42 5 U

67

NOTES:
1.
2.
3.
4.
5.
6.

^ ^SS^Sf ** rire3eate bl-*s ̂  presents.
P — PiezometerV = Valid
Q = Qualified
*& = Not Analyzed

.88

LEGEND:
U = Belo/ Method Detection Liioit

150 19

0 0 6 7 2 8
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7B-5 (continued)
SUMMARY OF SHAIIGW ZONE DETECTED GRQUNDWATER INORGANICS (ug/1)

INORGANIC OW01-001 OW'01-002 CW02-OOMSOR1 MW13-OOUDOP)
ARSENIC 16S
BERYLLEiM 3 U
CAEMIUM 5 U(Q)
CHROMIUM 9 U
COPIER , • 10 U
IRON ' 6230
IEAD 28
NICKEL i 40
ZINC 73
VALIDATION

SXKWS V
INORGANIC
INDICATOR TOIAIS 2^7

NOTES: !

156
NA
NA
14
NA
NA
25
24 U
54

V

249

69
3 U
5 U
9 U

10 U
4580

5 U
29 U
29

V

98

97.9
3 U
8

10
10 U

5110
5 U

29 U
29

V

137

OW02-002 CM07-001 OW07-002 OW08-001
69
NA
NA

9 U
NA
NA
11
37
17 U

V

30

95
20
10

155
85

165000
159
187
279

V

773

59
NA
NA ,

217 ;

NA i

22
3 U
9

19
13

NA. ; 5340
148 1
241
352 ,

V

776

28
29 U
48

V

130

OWC8-002 GW09-00 I
55
NA
NA
72
NA
NA
52

102
146

V

325

13.0
5
5 U

31
21 !

3040G
40 !
29 CJ
99

V

204

LEGEND: i1* Data fbir field blanks and rinseate
2. a? = Observation Well
3. V = Valid
4. Q = Qualified
5. SOR = Sanple of Record
6. DuP = Duplicate

blanks not presented. U = Below Lfethcd Detection

!

Limit

7. NA = Not Analyzed

Î~
CP.

0 6 7 2 9
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TABLE 7B-5 (continued)
SUMMARY OF SHALLOW ZONE DETECTED GEOTNDHATER INORGANICS (ug/1)

INORGBNIC CfrJ09-002 OW10-001 OW10-002 OW11-001 GW11-002 OW13-001 CW13-OQ2 OH14-001 CEa4~002
ANTJM3NY
ARSENIC
BERYUSJM
CKSOMIGM
OQPPER
IRON
IEAD :

NICKEL
NTTRAIE
ZINC .

sraius (

INDICKEOR TOIAIS

NA
10 U
NA
17
NA

67
35

3 U
42
33

NA 35500
20
42
NA
36

V

73

1. Data for field blanks

257
87

100 U
116

V

483

48 U
15

9
151

76
130000

19
157
400
303

V

564

and rinseate blanks

220 U
522
15 U
45 U
50 U

10500
28

395
NA

490

V

1040

NA
10 U
NA

9 U
NA
NA

9
32
NA
28

V

37

44
10
3

30
13

10000
46
54
NA
76

V

165

not presented.

U(Q) NA 44 U
U 10 U 83.0
U NA

33
NA
NA
25
60
NA
56

V

114

LEGEND:
U = Below

6
68
14

39500
29
29 U
NA
121

V

315 :

Method Detection

NA
41
NA
56
NA
NA
20
66
NA
80

V

197

Limit
2. OW = Observation Well
3. V* Valid
4. Q = Qualified
4. NA = Not Analyzed

I*—••^J

0 0 6 7 3 0
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TABIE 7B-6
SUMMARY OF HSEVIODS DETECTED GECCNK-RUER INORGANICS

Shallow Zone Deeo Zone
JMORGfiKTC QIV-OW-01-Q5 CW-OW-02-04 CftV-Ct-K)6-001
ARSQJIC
COPPER |
CiffiNIDE ;

TRAH ;
SEIENItM
SINC

0.05 U
0.05 U
0.02 U
0.06
0.70
0.2 U

0.05 U
0.12

0.05 U
0.13
0.02 U
0.1 U

0.01
0.2 U

0.05 U
0.20

0.10
0.05
0.02 U
0.10 U
0.01 U
0.2 U

0.26
0.02 U

Production Wells
CaV-EW-01-001 CgvV-EW-02-002 CS.V-H-M33-003

0.05 U
0.05 U
0.02 U
0.1 U

0.01 U
0.35
0.05 U
0.58

0,05 V
0.05 U
0.04
0.1 U

0.01 U
0.35
0.05 U
0.52

0.05 U
0.05 U
0.02 U
0.1 U

O.01 U
0.30
O.05 U
0.2S

HOTES:
1. Analytical test data frtan Mead aarpuchem report to GEM,

dated February 24, 1983.
2. OW ~ Observation Well
3. EW = Production Well

LEGEND:
U = Below Method Detection Limit

I*—
CO

0 0 6 7 3 1
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7B-7
SUMMARY OF SHAUOT ZONE DETECTED GSXJNDWATER EESTICIDES/FCB (ug/1) ̂

ME3D2-002 MW06-001 MW06-OO2 MW14-002 OW01-001 OWO1-002
EETA.-EHC
4,4 !-DOE
SND030IFAN I
GBMMft.-EHC(LQn»NE]

0.05 U
0.10 U
0.15

i 0.05 17

2.50 U
5.00 TJ
2.50 U
2.50 J

0.25 U
8.1

0.25 U
0.25 U

0.25 U
1.7

0.25 U
0,25 U

110
1.00 U
0.50 U
0.50 U

0.57
G.50 U
0.25 U
0.25 U

VZOZD2STON STA.TOS V V V V

NOfES:
1. Data for field blanks and rinseate blanks not presented.
2. Mtf = Mbnitorirtg Well
3. CM = Observation Well
4. V* Valid

LEGEND:
U = Belcw Method Detection Limit

gj^-«ij

0 0 6 7 3 2
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COMPOUND

TABLE 7B-3
SUMMARY OF DEEP ZONE DETECTED GROUNDNATER SEMJVOIATILE ORGANIC COMPOUNDS (ug/1)

CW06-001 OW06-002

VALEDATION STATUS
IQfEAL PAH COMPOUNDS

20 U
7 J

4 J
20 U

V
10 U 0 U

KOflES:
1. Data for field blanks and rinseate blanks not presented,
2. CW = Observation Well
3. V = Valid
4. Q = Qualified

IEGEND:
U = Below Method Detection Limit
J = Detected Below Method Detection Limit

tfl
I
N)
O
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7B-21

TABLE 7B-9
SELECT DEEP ZONE HPLC SEMIVOLATILE ORGANIC COMPOUNDS

COMPOUND
BEN2IO (A) ANTHRACENE
CHRYSENE
BENZO (B) FLUORANTHENE
BENZO (K) FLUORANTHENE
BENZO(A)PYRENE
DIBENZO(AH)ANTHRACENE
INDENO(1 ,2,3-CD)PYRENE

DW02-001_(ncf/lV
< 1 .00

DWQ6-OQ3( n g/ l i
< 1 .00
< 1 .00

<1«
<1.
<1.

3 <1.
JE <1.

00
00
00
00
00

< 1 .00
< 1 . =OQ
< 1 .00
< 1 .00
< 1 .00

Note:
1. HPLC = High Performance Liquid Chromatography. MD

O
O
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TABTE 7B-10
SUMMARY OF DEEP ZONE DETECTED GRQUNDWATER VOIATIIE ORGANIC COMPOUNDS (ug/1)

COMPOUND ,
ACETONE ;
BENZENE • ,
METHVLENE CJttORIDE
STWRENE

i j

CW06-001
51 B

5 J
5 U
5 0

OW06-002
10 U
5 U
3 J
3 J

STATUS V

NOTES; i
1. Data for field blanks and rlnseate blanks not presented.
2. OW = Observation Well3. V = Valid
4. Q - Qualified

LEGEND: i i
U ~ Below Method Detection Limit
J = Detected Below Method Detection Limit
B = Detected in Blank

CdI

0 0 6 7 3 5
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TABÎ 1 7B-11
SUMMARY OF DEEP ZONE DETECTED GRQUNCWATER INORGANICS (ug/1)

INORGANIC
IRON
LEAD
NICKEL
ZINC i ;

; • i

VALIDATION STATUS
INORGANIC .
INDICATOR TOTALS

OW06-001
35700

23
68

156
Q

179

OW06-002
1430

5 U
42
17 U
V

5 U

DW02-OOUSOR)
80

5 V
25 U12 a
V

5 U

DW03~001fDUP)
73
5 U

25 U
12 U
V

5 U

DW02-Q02(SQR)
78 U
5 U

25 U
9 U
V

5 U

DW02-003OUP)
240

5 U
25 U

9 U
V

5 U

NOTES:
1. Data for field blanks and rinseate blanks not presented.2. OW = Observation Well
3. DW = Deep Well
4. V = Valid
5. Q =* Qualified
6. SOR = Saitiple of Record
7. DUP = Duplicate

LEGEND:
U = Below Method Detection Limit

0 0 6 7 3 6

006736



IIIII
IIIIIII

SECTION 8.0 - AIR QUALITY INVESTIGATION r-
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1-1
8.0 AIR QUALITY INVESTIGATION

S.1 Introduction
As part of the South Cavalcade Site Remedial Investigation,
an air quality investigation has been conducted to charac-
terize the nature and extent of potential air contaminants,
if any, in the vicinity of the site. The air quality
investigation is outlined in Subtask 2G of the RI/FS work
plan and was conducted in accordance with Section 8.0 of
•the Field Sampling and Analytical Plan. Field measurements
made during the survey were compared to established
Multimedia Environmental Goals (MEG), which set guideline
concentrations of specific compounds in the ambient air
based upon health effects. This investigation has shown
that the majority of compounds identified at the site were
well below the MEG levels established by EPA.

8.2 Field Survey
Field work was performed by Keystone Environmental
Resources, Inc., during the week of November 10, 1985 , and
consisted of measuring ambient concentrations of organic
compounds at 1 upwind and 2 downwind locations on three
consecutive days.

Organic compounds present in both the particulate phase and
vapor phase were determined by the selected procedure.
Each fraction was later analyzed separately by EPA Methods
604 and 610 for specific priority pollutant phenolics and
polynuclear aromatic hydrocarbons (PAH).

A Model 2 133 Windicator portable wind indicating system x^as
utilized each day to aid in the selection of upwind and
downwind sampling positions and to validate the alignment
of the sampling stations with respect to the wind direction
over the test period. Wind speed and direction data were
recorded at ten-minute intervals by the field technician at

CO
fO
r-
vQ
Oo
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8-2

the downwind position No. 2, where the wind instrument was
operated- wind direction remained constant during the
three-day test series with southeast winds recorded for
Tests 1 and 2, and south-southeast winds recorded for Test
3. Wind speed averaged 7 miles per hour for each of the
three tests. Table 8-1 summarizes wind data for each test
and verifies the consistency of wind direction over the
period.

Selection of the upwind position was made in an attempt to
characterize the background ambient air at the upwind
perimeter before crossing the site. Downwind stations were
chosen to be representative of the air quality near the
downwind perimeter. Due to the constant wind direction,
the seme upwind and downwind stations were employed for the
entire test program.

Under these conditions, the upwind station was located near
the southeast corner of the Palletized Trucking Company
property line just north of Collingsworth Street. Downwind
Station No. 1 was located in an open field on the southwest
corner of the Transcon Lines property. The downwind No. 2
sampling station was located in an abandoned parking lot on
the northeast corner of the Transcon property. Figure 8-1
illustrates the location of the sampling stations and the
predominant wind direction for each test.

All samples were collected in duplicate and operation and
field clean up of sampling trains were performed in accor-
dance with the specified operating procedure. Chain-of-
custody forms, blank analyses, recovery efficiencies,
series canisters, and co-located samples were employed to
document quality assurance. Validation of sample analyses
was not performed, as it was not required according to the
specified procedure. _ _ __ __ _ _

vO
Oo
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TABIJ3 8-1
SOOTH CAVALCADE SITE

WIND SPEED AND DIRECTION DATA

iTest 1, 11-12-85
Time Speed, MFH Direction
1345
1355
1405
1415
1425
1435
1445 '
1455
1505
1515 l

1525 ;
1535 ! ;
1545 :

5
5
5

10
5

10
8a
8
5
5
8
5
7

South
Southeast
Southeast
Southeast
Southeast
Southeast
Southeast
Southeast
South Southeast
Southeast
Southeast
East SoutheastSoutheast
South AS «+*

'Test 2, 11-13-85
Tune Speed, MFH Direction
1130
1140
1150
1200
1210
1220
1230
1240
1250
1300
1310
1320
1330

7
7
5
5
8
5
8
7
7

10
8
5
5

South
Southeast
Southeast
South
South
Southeast
Southeast
Southeast
South Southeast
Southeastsouth
Southeast
Southeast

Tt
Time I
0945
0955
1005
1015
1025
1035
1045
1055
1105
1115
1125
1135
1145

ast 3, 11-14-85
Speed, MPH Direction

10
10
5
5

10
8

. 4
5

I 7
5
8
5

t '5

South Southeast
South
South
South1 South

; SOUth
: Southeast
: Southeast
South

[ South
i Southeast
: Southeast
i Southeast

7 Southeast South Southeast

GO
t-J

1 , 0 0 6 7 4 0
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8-5
A small quantity of condensate (atmospheric moisture) was
noted in the glass connector at the outlet of the XAD-2
adsorbent canister for all tests. This liquid was retained
for subsequent analysis with the XAD-2 resin fraction.

During Test 2, a leak developed in the.- glass joint at the
outlet of XAD-2 canister No. SCK-AK02-Q01 for the upwind
sampler. The leakage rate and time of occurrence were
determined and the volume of air leakage was deducted from
the measured meter volume.

Pertinent field parameters, including time of collection,
sample volume, average wind speed and direction, and
ambient air temperature, are summarized in Tables 8-2
through 8-4 for each test.

8.3 Laboratory Analysis
Upon receipt of samples at the analytical laboratory, all
containers were inspected for any evidence of damage. The
condition of all samples was satisfactory.

Both filter and XAD-2 resin were separately soxhlet ex-
tracted for 24 hours with methylene chloride. The methy-
lene chloride solutions were next dried through a sodium
sulfate drying column and concentrated by use of a steam
bath to a final volume of 25 ml. Identical extraction
procedures were performed for all field samples and blanks.

The extracts were submitted for chromatographic analysis.
Analysis for polynuclear aromatic hydrocarbons (PAH) was
performed by a liquid chromatographic technique in accor-
dance with the applicable specifications of EPA Method 610.

Phenolic compounds were determined by capillary gas chroma-
tography in accordance with the applicable specification of
EPA Method 604 .

CM
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TABLE 8-2SOUTH CAVALCADE SITE AIR QUALITY INVESTIGATIONFIELD SAMPLING SUMMARY

Date
Ii-12-85

11-12-85

11-12-85

11-12-85

11-12-85

11-12-85

Sample Test Sample
Location No. ID No.

Upwind 1 SCK-AROl-OOi
(Rex King, SE Corner)
Upwind, Duplicate 1 SCK-AR01-002
(Rex King, SE Corner)
Downwind *l 1 SCK-ARC4-001
(Transcon, SV; Corner
Downwind #1, Dup. 1 SCK-AR04-003
(Transcon, SW Corner)
Downwind #2 1 SCK-AR04-002
(Transcon, ME Corner)
Downwind #2, Dup. 1 SCK-AR04-004
(Transcon, NE Corner)

£ . '

s
i

Iis

11
1
j

, ii ! • (

Time Sanple Wind Aablent
Collected Vol.(SCFD) Speed, (MPll) Direction Teap.°F Remarks
1345-1546 7 1 .75 7 SE 82 Cloudy

1345- 1546 7 2 . 2 7 / SE 82 Cloudy

1345- 1550 7 4 . 7 4 7 SE 82 Cloudy

1345- 1550 7 8 . 4 2 7 SE 82 Cloudy

1345- 1545 7 5 . 3 9 7 SE 82 Cloudy

1350- 1550 6 6 . 1 8 7 SE 82 Cloudy

COic\

. . . , , 0 0 6 7 4 3 , . S i i 1 , 1 • - , , ; ,
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TABLE 8-3sami CAVALCADE srre AIR QUALITY INVESTIGATION
FIELD SAMPLING SUWMRV

Date

n-n-85

H-13-85

11-13-85

11-13-85

11-13-85

H-13-85

11 -13-85

11-13-85

11-13-85

Sample Test
Location No.

, Upwind 2
(Rex King, SE Corner)

EJpwfnd, Duplicate 2
(Rex King, SE Corner

Downwind #1 2
(Transcon, SW Corner)

Downwind #1, Dup. 2
(Transcon, SW Corner)

Downwind #2 2
(Transcon, NE Corner)

Downwind $2 Dup. 2
(Transcon, NE Corner)
Blank 2

Blank 2

Series Canister 2
(Transcon, Stf Corner)

Sample Time Sanple
ID Ho. Collected Vol.(SCFD)
SCK-AR02-001 1130-1332 72.61

SCK-ARD2-002 1130-1332 75,21

SQC-AR05-OOI 1130-1322 81.06

SOC-AR05-003 1130-1332 67.42

SCK-AR05-002 1130-1330 78.22

SOC-AR05-004 1135-1335 71.60

SCK-ARO 7-001

SCK-AR08-001

AOC-AR09-OOI II 30-1 322 81 .06
(2nd Canister)

Wind Ambient
Speed, (MPH) Direction Tenrn.°P

7 SE 84

7 SE S4

7 SE 84

7 SE 84

7 SE .84

7 SE 84

7 SE 84

7 SE 84

7 SE 84

»Reaarics

r^eitk developed
at outlet of
cani<5ter,vol«me
corrected
Cloudy

In series
with
SOC-AR09-001
Cloudy

Cloudy

Cloudy •

Unused Filter
and canister

Unused Filter
and Canister

In Series
Following
SCK-ARO-i-OOl

0 0 6 7 4 4
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TABLE 8-4
SOUTH CAVALCADE SITE AIR QUALITY INVESTIGATION

FIELD SAMPLING SUMMARY

D^te
11-14-85

11-14-85

11-14-85

11-14-85

11-14-85

11-14-85

Sample Test
Location No.
Upwind 3
(Rex King, SE Corner)

Upwind, Duplicate 3
(Rex King, SE Corner)

Downwind #1 3
(Transcon, SW Corner)

Downwind #1, Pup. 3
(Transcon, SW Corner)

Downwind //2 3
(Transcon , NE Corner)

Downwind #2, Dup. 3
(Transcon, NE Corner)

Sample Time Sample
ID No. Collected Vol.(SCFD)
SCK-AR03-001 0955-1202 79.48

SCK-AR03-002 1000-1201 76.45

SCK-AR06-001 0945-1146 83.32

SCK-AR06-003 0945-1146 78 .69

SCK-AR06-002 0945-1 145 7 7 . 5 7

SCK-AR06-004 0950-1150 75 . 10

Wind Ambient
Speed , (MPH) DI recc Ion Temp . ftF

7 SSE 77

7 SSE 77

7 SSE 77

7 SSE 77

7 SSE 77

7 SSE 77

Remarks |1Overcast •
Threatening 1
Rain 11Overcast I
Threatening 1
Rain 1
Overcast 1
Tiireatenlng I
Rain
Overcast
Threatening |
Rain
Overcast
Threatening
Rain
Overcast
Threatening
Rain °°

0 0 6 7 4 5
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8-9
All component identifications were made on the basis of
retention data. Detection limits for both procedures were
chosen such that the resulting concentration of undetected
compounds would be below the compounds MEG level.
8.4 Test Res_ults

Tables 8-5 and 8-6 summarize the results of the batch and
field blank analysis and series canister test for each of
.the EPA Method 604 and 610 components. Batch blank data
wa« derived from analysis of unused XAD-2 resin from four
separate laboratory lots employed during the survey. Field
blank data was obtained from analysis of unused filter
XAD-2 resin taken into the field, stored, and handled

samples. The seri^ ««•«-•»----of the . _ — -^-^il^tS Ut

le primary XAD-2 resin canister
NO. 1 1nr*a*--'—— *-

of the locati
absorbent

on to

-—/ «iiw nancued as
was placed downstream>r Test 2 at th« rf^.

efficiency

Component values appearing as K .D . were not detected and
are assumed to be below the stated detection limit. For
purposes of calculating component air concentrations in
micrograms per cubic meter (ug/M3), the sum of the filter
and XAD-2 mass was divided by the air volume sampled in
standard cubio meters. Where both filter and XAD-2 values
are shown as N .D . , the total component mass is assumed to
be less than the sum of the individual detection limits.
The component concentration calculated for this case is
prefixed with a "less than" (<) symbol indicating that any
amount present would be less than the stated concentration.
Where an approximate (-) value is reported, there was
obvious interference from a closely eluting unknown
component. Also, some values are reported as "less than"
(<) indicating that the component was detected but couldnot be measured accurately.

oo
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TABLE 8-5
South Cavalade Site

Laboratory Batch and Field Blank Analytical Results
Date
Identification
Sample No.

12-5-85
Batch Blank
XAD-2 KPX-I5

12-5-85
Batch Blank
XAD-2 KPX-16

12-5-85
Batch Blank
XAD-2 KPX-I7

12-5-85
Batch Blank
XAD-2 KPX-IS

11-13-85
Field Blank
SCK-ARO7-OQI

11- 13-85
Field Blank
SCK-AR08-OI

Method 604 Component
Phenol
2-Chorophenol
2-NitrophenoI
2,4-Dimethylphenot
2,4-Dichtorophenol
4-Chloro-3-methyl phenol
2,4,6-Trichlorophenol
2,4-Dinitrophenof
4-Nitrophenol
2-Methyl-4,6-dinitrophenoI
Pentachloropheno!
Method 610 Component
Naphthalene
Acenaphthylene
Acenaphthenc
FJuorene ;
Phenanthrene
Anthracene
Fluoranthene ;
Pyrene
Benzo(a)aruhracene
Chrysene
Benzo(b)f!uoranthene
5enzo(k)fluoranthene
Benzo(a}pyrene
Dibenzota (h)anthraceneBenzo(g,h,i)perylene
!ndenoO,2,3-c,d)pyrene

Detection
Limit, ug
Sample
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
50
50
50
10
10
10
10
10
0.5
I
1
1i
0.5
1
I

Total ug
XAD-2
3.5
5
N.D.
5
3N.D.
N.D.
5.5
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
NJD.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Total ug
XAD-2
*
N.D.
N.D.
N.D.
3.5
N.D.
N.D.
7.5
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Total ug
XAD-2
20
K5
M
5.5
U
N.D.
3
N.D.
1 .5
I
2
N.D.
N.D.
N.D.
N.D.
10
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Total ug
XAD-2
3
*
N.D.
5
2.5
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Tota
Filter
N.D.
N.D.
N.D.
N.D.

| N.D.
i N.D.
< 1
5
N.D.
N.D.
7

i

N.D.; N.D.
i N.D.
! N.D.
! N.D.

. , N.D.
. 1 N.D.

i N.D.
! N.D.
! N.D.; N.D.

N.D.
N.D.
N.D.
N.D.

i N.D.

USXAD-2
6
N.D.
N.D.
N.D.
1 1
N.D.
N.D.
N.D.
N.D.
N.D,
~4.5
N.D.
N.D,
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Total
Filter
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
< 1
5
N.D.
N.D.
3
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

ug
XAD-2
N.D.
N.D.
N.D.
2
10
N.D.
2 .5
8
N.D.
1
3
N.D.
N .D .N.n.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.N.n.
N.D.N.n.
N.D.
N.D.
N.D.

N.D. = Below Stated Detection Limit

0 0 6 7 4 7
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Date, Test No.
Position
Sample No.

TABLE 8-6
South Cavalcade Site

Comparison Between Primary and Series XAD-2 Canister
Analytical Results

11-13-85, Test2
Downwind 1, Primary Downwind 1, Series
5CK-AR05-001 SCK-AR09-001

Method 604 Component
Phenol
2-Chorophenol
2-Nitrophenol
2,4-Dimethyiphenol
2,<*-Dichloropheno!
^-Chloro-3-methylphencl
2, 4 , 6-TnchIorophenol
2,4-DinitrophenoI
4-Nitrophenol
2-Methyl-4,6-dinitrophenol
Pentachlorophenol

Detection
Limit, ug
Sample
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Total ug
XAD-2
N.D.
N.D.
N.D.
N.D.
3.5
N.D.
3
18.5
0.5
3
17.5

Total ug
XAD-2
14 .5
3
6
2
5.5
N.D.
U
23.5
N.D.
3.5
37.5

Method 6iO Component
Naphthalene 50
Acenaphthyiene 50
Acenaphthene 50
Fluorene 10
Phenanthrene 10
Anthracene 10
Fiuoranthene 10
Pyrene 10
Benzo(a)anthracene 0.5
Chrysene I
Benzo(b)fluoranthene 1
Benzo(k)fluoranthene 1
Benzo(a)pyrene 1
Dibenzo(a,h)anthracene 0.5
Benzo(g,h,i)perylene 1
lndeno(l,2,3-c,d)pyrene 1

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D,
N.D.
N.D.
N.D.
N.D.
N.D.

N.D.
N.D.
N.D.
N.D
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

00

ao

N.D. = Below Stated Detection Limit
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8-12

Low background levels of phenol, 2,4-dichlorophenol and
2,4-dinitrophenol were detected in the majority of batch
and field blanks. Pentachlorophenol was identified at
concentrations of 7 and 3 ug per filter respectively for
the two field blanks. Phenanthrene was identified in a
single batch blank at the detection limit of 10 ug per
total sample. " _ _ _ _ _ _ . _ . —— —

The only compound present in sufficient background quanti-
ties to interfere with the measured fiald values was
2,4 -dinitrophenol. This compound was identified in 5 of
the 8 resin and filter blanks analyzed. Background levels
of 2,4-dinitrophenol on the order of 5 ug per sample were
determined for each of the two filter blanks. on the
average, the blank background contribution of 2,4-dinitro-
phenol from the filter and XAD-2 would result in an
equivalent ambient concentration of 4.2 ug/M3 based upon
a sample volume of 2 M3. These background levels would
exceed the MEG concentration for 2,4-dinitrophenol of 2.4
ug/M3 . No attempt was made to mathematically correct
field samples for these background levels due to between
blank variations and the complete absence of 2,4-dinitro-
phenol in some samples.

Both the primary and series XAD-2 canister showed small
measurable quantities of several phenolic compounds (Table
8-6) . No PAH compounds were identified in either sample.
Both phenol and 2,4-dichorophenol were identified in the
series canister (SCK-AR09-001) at levels equal to or below
the levels found in the batch blank (Batch KPX-17) from
which the sample material was obtained. These levels are,
therefore, thought to be attributable to background
contamination of the adsorbent or due to interferences

oo
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8- 13

introduced during extraction. Pentachlorophenol and
2,4-dinitrophenol were identified in both canisters with
higher levels of pentachlorophenol found in the series
canister. Because of the relatively low concentration of
the EPA Method 604 and 610 compounds in the ambient air at
the test site, it is impossible to evaluate the collection
efficiency of the primary adsorbent canister.

The results of the field survey are summarized in Tables
8-7 through 8-9 for Tests 1 through 3 respectively. Where
published, the MEG for each specific compound are reported
in column 3 for comparison with the measured ambient
concentration. Of 17 phenolic and PAH compounds investi-
gated which have MEG, only 2 exceeded their respective
MEG. Out of 288 analysis performed for specific PAH
compounds, during the survey only ten times were compounds
detected at or above the detection 1imit. These occurred
for phenanthrene and naphthalene on the first and second
days of testing. MEG were not exceeded, however, for any
of the select 16 PAH compounds included in Table 6-2 .

The MEG for 2-methyl-4,6-dinitrophenol and 2,4-dinitro-
phenol of 0.5 ug/M3 and 2.4 ug/M3 respectively were
exceeded during each day of testing by at least one
co-located sampler at each position. Ambient concentra-
tions ranging from 0 . 7 3 to 3.8 ug/M3 ( 0 . 0 8 9 to 0 . 4 6 PPBV)
for 2-methyl"4/6-dinitrophenol and from 2.4 to 1 8 . 3 ug/M3

( 0 . 3 1 to 2.4 PPBV) for 2,4-dinitrophenol were recorded
during the survey (PPBV-parts per billion by volume). On
the first two days of testing, however, upwind concentra-
tions were higher than the average concentration for both

Oin
r--\o
O
O

I
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TABLE 8-7SOUTH CWALC/W SITETEST 1. ANALYTICAL RESULTS AND AMBfENT COKCOfmAUONS

Date, Test No.PositionSample No.

tietind fa 'Goranbnent
Phenol ;
2-Chorophenol '
2-Nftrophenol ;2,4-Dfinethylpherol2,4-DIchTorophenol
4 -Ch loro-3-methylphenol2,4 ,6-Trich lorophenol2*4-0 in itroohenol4-Nitrophenol :2-*fethyl-4 ,6-<lf n f tropheno 1PentacnloropnenoTMethod 610 CcrrponentNaphthalene
ttcenaphthyleneAcertaphthene :
Fluorene ;Phenanthrene ,
Anthracene
Fluoran therePyrene
8enzo(a)anthraceneChryseneBenzof b } f luorant heneBenzo(k)fluorantheneBenzofa/pjreneDifaenzofs ,h)anthracene
Benzofg.h.OperyleneIndenon,2»3-c,d) p>rene

DetectionLimit, ugSanple
0.50.50.5
0.5
0.5
0.5
0.50.5
0.5
0.50.5
50
5050
10
10
TO
10TO
0.51111
0.5ii

ug/M3

4554105
47

2.4
28
0.5

1 19

57
133
556
.81
5.32. 1
4 . 1
.81
3.9

11-12-65, Test }
Upwind Upwind, Dtip.
SOC-AR01-001 SCX-ARni-002

Total ug
Filter XAO-2
N.D.
N.O.
N.D.
N.O.
N.D.
N.O.
N.D.
9.5
N.D,
N.D.
N.D.
N.D.
N .D .
N .D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D
N.D.
N.D,
N.O.
N.O.
N.O.

23.5
N.D.
N.O,
TO. 5
6.5

N.D.
N.O.
19
N.O.
5.5
25
N.D.
N.O.
N.O.
N.D.1 1
N.D.
N.D.N.n.
N.D,
N.D,
N.O
N.O.N.n.
N.D.
N.D.
N.O.

GonCj

T2
< ,5
< .5
5.4
3.4
<-5
< .5

T4.0< ,5
3.0
(2.6
<49
<49
<49

<9.8
10

<°..8
<9.8<9.8
<,5<1o<1
<I

<,5<J
Cl

Total ug
niter XAO-2
N.O.
N.O.
N.O.
5
N.O.
1.5.
1 .5
19.5
N.D.
1
10.5
N.O.
N.D.
N.D.
N.D.
N .D.
N.D.
N.D.
N.D.
N.D.N.n.N.O.
N.O.
N.D.N.n.
N.D.
N.O.

N.D
N.D.
N.D,
N.D
N.D
N.D.
34
N.O.
N.O.
N .O.
N.O.
N .D.
N.O.
N.O.

10
N.O.
N.O,
N.O.
N.D.N.n.
N.D.
N.D.
N .D .
N.D.
N.D.
N.O.

Cbnr.
uq/H5

< .5< .5
< .5
5.5
< .5
.93
2.2

1 1 .5
C.5
.73
5.4
<49
<49
<49

<9.8
9.8

<9.8
<9.8<9.8

<C.5<"!
< ]
<1
<1< .5<}
<1

11-12-85, Test 1
Downwind 1 Downwind 1, Dup.
SOC-AR04-001 SfX-An04-003

Total ug
Filter XAO-2

N.D.
N.D.N.D.
N.D .
N.O.N.D.
N.D.
N.D.
N .D.
N.D.
N.D.
N.D,
N . [ ) .
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.N.n.N.n.
N.D.N.O.
N.D.
N.D.
N.O.
N.D.

12.5
3
N.D.
13
5
2
2
N.D,
N.D,
N.D.
N.D.
73
N .D .
N.D.
N.D.
N.O.
N.D.
N .D .N.n.N.n.
N.D.
N.D.
N.D.N.n.N.n.N.n.
N.D.

Gone,

6. 1
1 .6
<T.5
6.4
2 .6
T.2
1 .2< .5
< .5
<.5
< .5

•53.?<48
<48

<9.5
<9.5
<9.5
<9 .5
<9.5
<.5<1<1
O<1

<.5 ;<1
<1

Total ug
Filter XAO-2

N.D.
N.O.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
1.5
N.O.
N .D .
N.D.
N.f\N.n.
N.D.N.n .
N.D.
N.O.
N.D.
N.D.N.O.N.n.N.n.N .O,
N.O.

95
4.5
N.D.
151
N .D .
N.D.
N.O.
40
3
1.5
25.5
250N.n .
N.D.
N.Ef.
IS
N.O.
N.D.
N.D.
N.D.N.n.N.n.N.n.N.n.
N.D.N.n.N.n.

Cone.

43
?.2
<.5

68.3
< .5
<.5
<.5

18.2
1.6
.90

12.2
T13
<46
<46

<9.1
11,3
<9.T
<9. 1<9.1
<.5<]<1<]
<}
< .5<}
<J

11-12-85, Test 1
Downwind 2 Downwind ?, Oup.
SOC-ARM-00? SCK-AR04-OM
Total ug

Filter XAO-2
N.O.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.N.n.
N.D.
N.D.
N.O.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.

17
4
N.D.
9
N.D.
N.Dw.n.
N.O.
N.D.
330
N.O.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.O.
N.D.
N.O.
N.O.

Concj

a. 2
2.1<.5
4.4
<-5
<.S
<.5
<.5
< .5
1,6

14.3
<47
<47
<47

<9.4
<9.4
<9.4
<9.4<9.4
<.5<1
<1<]
< j
<.S<]
<1

Total ug
Filter XAO-?

N.O.
N.O.
N.O.
N.O.
N.O.
N.O.
N.O.
N.D.
N.D.
N.O.
3.5
N.O.
N.O.
N.O.
N.O.
N.D.
N.D.
N.D.
N.O.
N.O.w.n.
N,D.
N.D.
N.D.
N.O.
N.O.
N.O.

11
N.O.
N.O.
M.O.
N.O.
N.D.
W.D.
4
1.5
1
28.5
N.O.
H.D.
N.O.
N.D.
N.D.
N.D.
N.O.
N.O.
N.O.
W.D.
N.O.w.n.N.n.H.O.
N.O.
N.f),

Cone

6.
<.
<.
<.
<.
<.
<.!
2.^1 .-fir

17 .
<5^
<&
<Si
<I
<1
<I
<J
<1
<.(
<}.
<].
< } .
<I.
<.f
<1.
< ] .

N.D. - Below Stated Detection Limit

0 0 6 7 5 1
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TABLE 8-3
SOUTH CAVALCADE SITE

TEST 2. ANALYTICAL RESULTS AND ffCIENT CONCENTRATIONS

Date, Test No,
PositionSanple Ho. !

Method 604 Coipohent
Phenol
2-Chorophenol
2-Nitrophenol
2,4-0 imethylpheriol
2,4-D tchlorophenol
4-Ch1oro-3-methylpheno1
2,4,6-Trichlorophenol
2,4-Dfn1trophenol
4-Nitropheno>2-Methyl-4,6-(finitropheno]
Pentach loropheno 1
Method 610 ComponentNaphthalene
AcenaphthyleneAcenaphthene
FluorenePhenanthrene
Anthracene '.
FluoranthenePyrene <Benzo( a ) anthraceneChrysene
Benzo(bjfluorantheheBenzo(fc) f luorantheneBenzo(a)pyrene
Dibenzo(a.h) anthraceneBenzo(g,h,i)peryleneI ndenoE \ ,2,3-c-d) pyrene

Detect iw
Lfoilt, «Sanple
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
50
50
50
10
10
10
10
10
0.5
1
1
1
1
0.51
1

MEG,tn/>f
4554
105
4?

2.4
28
0.5

119

57
133
556
.81
5.3
2. 1
4 . 1
.81
3.9

11-13-85. Test 2
Upwind tfpudnd, ihjp,
SOC-ARQ2-001 SQC-AR02-O02

TotaT ug
Filter XAD-2
N.D.
N.O.N.n.
H.O.
N .O.
«.D.
3
14
K.O.
N.D.
1 .5
N.O.
N.D.
N.D.
N.D.
N .D.N.O.
N.D.
N .D.
N .O.
N.D.
N .D .
M .D .
N.O.
N.D.
N.D.
N .O .

N.n.
N.D,
N .D .
19.5N.n,N.n.
N.D.
13 .5N.n.
7
N.D.
N.n.
N.D.N.n.
N.D.
12
N.D.N.n.
N.D.N.n.
N.D.
N .D .N.n.
N.O.
N .D .
N.O.
N .D .

Cone,
UJ/X*

< .5
<-5
< .5
9.7
< .5
< .5
1 .7

13 .4
< .5
3.6
.97
<49
<49
<49

<9.8
10 .7
<9.8
<9.8
<9.8< .5
<1
<1
<1
<T

< .5<1
<1

Total ug
Filter XAD-2
2.5
N .O .
N.D.
N.D.
N .D .
N.D.
3.5
4 .5
N .D .
N.D.
N .D.
M.D.N.n,
N .D .N.n .
N.D .N.n.
N.D.N.n .
N.D.N.n.
N.D.

15.5
N.D.
N .D .
1?.5
N.D .
N .D.
3.5
34.5
1
7.5
29.5
N.n.
N.D.
N .D .
N.D.
13
N.D.N.n,
N.D.
N .D .
N.D.
N.D.

N.D. ' " "N.n.
N.D.
N .D.
N .O .

N.l i .
N.D.

Cone,ug/rr
8.4
< .5
< .5
6. 1
< .5
< .5
3.3

18.3
.70
3.8

14 . 1
<47
<47
<47

<9.4
6 .3C9.4

<9,4
<9,4
< ,5
<]
O
O
<1

< .5<1
< 1

11-13-85, Test 2Downwind 1 Downwind 1, Dup.
SCK-AR05-00! SCK-AR05-C03

Total ug
Filter XAD-2
N.D .N.n .N.n.
N.D.
N.D.N.n .
N.D.
8.5
N.D.
N.D.
5 .5
N.O.N.n .
N.D .N.n.
N.D .N.n.
N.D.
N.D.
N.D .N.n.
N.D .N.D.N.n.
N.D.
N.D.
N.D .

N.n.
N.D.
N .D .N.n.
3 .5N.n.3
18.5
0.5
3
17 .5
N.D.N.n ,
N.D.N.n.
N .O .
N .D .N.n.
N.D ,N.n.
N.O.
N .D .
N.D.
N.D.
N.D.N.n.
N.D .

Cone.
ug/r
<.5< .5< .5
< .5
1 .7
< .51 .5n.s
.44
1 .5

10.0
<44
<44
<44

<8.8
<8.8
<8.8
<8.8
<8.8
< .5<.q
< -9<.r
<-9
<.S
< .9
< .9

Total og
Filter XAD-2
N.D.
N.O.
N.D.
N.D.
2
N .D .
3
N.D.
N.O.
N.D,
5.5
N.n.
N.D.N.n .
N.D.
N.n.
N .D .N.D.N.n.
N.D.
N.D.
N .D .
N.D.
N.D.N.n .
N .O .
N .O .

8
N .D .N.n.
6.5
7.5
14
N.D.N.n .
N.D .
N.O.
N.D.
N.D.
N .D .N.n .N.n.N.n.
N.D .N.n.
N.D .
N.D.
N.D.N.n.
N.D .
N.D.
N.D.
N.D.
N .D .

Cone._ig/K
4.4
< .6< .6
3.7
5.0
7.6
1 .8
< .6
< .6

<.53
3. 1
<53<53
<53

<10.5
<10.5
00.5
O0.5
< 10.5

<.6
<1,1
0 . 1
< 1 . 1
<1 .1< .6
< 1 . 1< 1 . 1

11-13-85. Test 2
Downwind 2 Downwind 2, Dup.
SOC-ARD5-002 SQ<-flR05-004

Total ug
Filter XAD-2
N.D.
N .D.
N .D.
N.O.
N.D.
N .D.
N.O.
N.O.
N.D.
N.D.
3
N.O.
N.D.
N .D .
N.O.
15
N.O.
N.O.
N .D.
N.D.
N.O.
N.D.
N.D.
N.O.
N.O.
N.P.
N .O.

9.5
2
N.D.
6.5
2.5
N.O.
2.5
15N.n.
1 .5 .
14
N.D.
N.I).N.n.
N.D.
11
N.O.
N.D.
N.O.
N.D.
N.D.
N.D.
M.D.
N.O.
N.D.N.n.N.n .

Cone,og/rr
4.5
1 . 1
< .5
3.21 .4
< .S1 .4
7.0
< .5
.90
7.7
<46
<46
<46<9.1

1 1 . 7
<9.1
<9.1
<9.1
<.5
O
O
<1
O

C5
O
<1

Total ug
Filter XAD-2
1.5
N.D.
N .D.
N.O.
N.O.
N.O.
3.5
N.O.
N.O.
N.O.
N.D.
N.O.
N.D.
N.O.
N.D.
N .O.
N.D.
N.O.
N .O,
N.D.
N.O.
N.O.
tf.D.
N.D.N.n.
N.D.N.n.

19.5
N.D.
N.D.
6.5
4
N.D.
3.5
21
N.O.
N.O.
23.5
N.O.
N.O.«.o.
N.D.
14
N.D.
N.O.
M.D.
N.O.
N.D.
N.D.N.n.
N.D.N.n.N.n.
N.D.

Cone.
utj/H*
10.4
<.5<.s
3.4
2.2
< .5
3.4

10.6
<-5
<-5n.s
<50
<50
<50

<9.9
7.2

05.9
<9.9
<9.9
<.5
O
O
<1
O

<.5
< ]
<1

N.D. = Below Stated Detection Limit

0 0 6 7 5 2
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TARt.R 8-9
SOmi CAVALCADE SITE

TEST 3. ANALYTICAL RESULTS AND AMBIENT CONCENTRATIONS

Date, Test No.
PositionSanpleNb.

Method 604 Coiponent
Phenol2-Choropheriol
2-Mttrophenol
2,4-Dime thy! phenol2,4-Dichlor-ophenol
^-Chtoro-S-methylpheral
2,4 ,6-Trkhlorophenol2,4-Dtnftrophenol
4-Nttrophenol2 -Methyl-4 ,6-d in HrophenolPentachlorophenol
Method 610 faiponentNaphthaleneAcenaphthyleneAcenaphthane ;Flirarene ',Fhenanthrene iAnthracene ]Fluoranthene , 1Pyrene j6enzo(a)anthracene
ChryseneBen?o(b) fluoranthene
Benzof fc) f Tuorarvthene0enzo( a) pyreneDibenzo[a,h)anthracene
Benzo(g,h»i)perylene[ndenoO,2,3-c,d) pyrene

DetectionL*n1t, ug
Sample

0.5
0.50.5
0.50.5
0.5
0.5
0.5
0.5
0.5
0.5
SO
50
50
10
10
10
10100.5
}11
1
0.5
1
1

^G -ugflr
45
54
105
47

2.4
28
0.5

W

57
133
556
.81
5 .3
2.1
4.1
.81
3.9

11-14-85, Test 3
Upwind Upwind, Hup,
SCK-AR03-001 SCK-AR03-002

Total ug
Filter XAO-2
N.D.
N.O,
N.O.
N.D.
N.O.
N .D.
N.O.
8,5
N.O.
M.D.
N.D.
N.D.
N.D.
N .D .
N .D .
N .D .
N.f}.
N.O.
N.D.
N.O.N.n.
M.D.
N.D,
N.D.
N.D.
N.D.
N .D .

N .D.
N.D.
N.D.
9.5
N.D.
N.D.
N.D.
14
N.O.
3.5
N.O.
N.D.
N.D.
N.D.
N .O .
N .D .
N .D .
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D,
N.D.
N.D.
N.D.

Cone,ug/rr
< .5
< .5
< .54.4
<.5< .5
< .5

10.0
<,5
1 .8<.5
<45
<45 •
<45

<K.9<8.9
< 8.9
<8.9<:8.9< .5< .QC.9
< .9
<.9
<.5
< .9
C9

Total ug.
Filter XAQ-2
N.D
N.D.
N .D.
N.D.
N.D.N.n.
N.D.
10
N.O.
N.D.
4.5
N.O.N.n .
N .O ,
N .O .
N .D .N.n.
N.O.
N.O.N.n.
N.D.
N .O.
N.D.
N.D.
N.D.
N.D.
N.O.

N.D.
N.D.
N.D.
8
1 .5
N.O.
N.D.
26
N.O,
3
10
N.D.
N .O .
N .D .
N .D .
N .D .N.n.
N.O.
N.D.
N.O.
N.D.
N.O.
N.D.
N.D.
N.D.
N.D.
N .D.

Cone,
uq/fT
< .5
< .5
<.5
3.9
.92
<-5
< .5

16.6
C.5
1 ,6
6.7
<47
<47
<47

<9 .3
<9.3
<9 .3
<9 .3
<9.3< .5<1<1
<1
<1

<.5<1< 1

1M4-8S. Test 3
Downwind 1 Downwind 1, Diip.
STK-AROe-OOl SCK-AR06-O03

Total ugFilter XAD-2
4
N.O.N.O .
N.O .
N.O.
N .D .
N.O.
10
N.D.
N.D.
7,5
N.O.
N.D.
N .O .N.n.N.n.N.n .
N.D.N.D.N.n.
N.D.
N .D .
N.D.
N.D.
N.O.N.n.
N .D .

7
N.D.
N.D.N.n.N.n.N.n,
N.D.
0.5N.D.
?13.5
N.D.
N .D .
N.D.
N .D .
N .D .
N .D .
N.D.N.n.N.n .
N.O.
N.O.N.n.N.n.
N.D.
N.D.N.n.

Cone,og/>r
4 .7
<-5
<.5
<,5
<,5
< .5
< .5
8.3
< .5
1 . 18.9
<47
<47
<47

<9.3
<9.3
<9 .3
<9 .3<9.3
< .5
<1
<1
<1
<1

<-&
<1
<1

Tot3T ug.Filter XAD-2
N.D .
N.D.N.D.
N.D.
N.D.
N.D.
N.D.
12N.n.
N.O.
1 .5
N.D.
N.D.N.n.
N.D .N.n .N.n.N.n.N.n.N,D.N.n.N.n.N.n .
N.O.
N.D.
N.D.N.n .

18
7,5
6.5
N.D.
23.5
2
2
77.5]
1 .5
19
N.O.
N.O.
N .O.
N .O .
N .O .
N .D .N.n.
N.D.N.n.
N.O.N.n.N.n.
N.O.N.n.N.n .N.n,

Cone,
uq/K3

fl.3
3.6
3.1
<5

10.8
1,1
1.1

17 .7
.67
2.2
9.2
<45<45
<45

<9.0
<9.0
<9.0
<9.0
<9.0
<-5
<.9
< .9
< .9
<.S< .5
<.9
< .9

1M4-85P Test 3Drurwinrf ? DcMnwind ?, ftip.
SOC-AR06-002 SCK-flR06-004

Total ug.Filter XAO-2
17
2.5N.n.
11
5N.n.
4
12
N.D.
2,5
36
N.O.N .D .
N.D .
N .O .
N.O.
N.D.
N .O.
N.O.
N .D.
N.O.
N.D.
N.D.
N.D.
N.D.
N.D,
N.D.

16
2.5
N.D.
10.5
5.5
N.O.
319
N.D.
2.5
27.5
N.O.
N.D.
N .O.
N.D.
N.D.
N .O .
N .O .
N .O .
N.O.
N.D.
N.O.
N.O.
N.O.
N.O.
N.O.
N .O.

Conr,
ug/H
ie..o
2.3
< .5
9.8
4,8
<.5
3.2

14 . 1
<-5
2.3

28.9
<46
<46
<46

<9.2
<9.2
<9.?
<9.2
<9.2
< .5
<1
<1
<1
<1< .5
<1
°

Total ug,Filter XAP-2
6N.n.
N.D.
N.D.
N.O.
N.D.
N.D.
1 1 .5
N.O.
N.D.
2.5
N.O.
N.O.
N .O.
N .D.N.n.
N.D.
N.O.
N.D.
N.D.
N.O.
H.O.
N.D.
N.O.
N.O.
N.O.
N .D .

?0
9
N.O.
N.O.
1 1 .5
N.O.
J .5
?2
N.O.?.s255
N.D.
N.O.
N.O.a.o.
N.O.
N.D.
N.O.
N.O.
N.D.
N.D.».n.
N.O.
N.O.
N.O.
N .O .
N.O.

Conr
uq/M'
1?.?
4 .5
<-S
<.5
5.6
<.'j
.94

15.R
<. ( >
1 .4

13 .2
<*n
<43
<tB

<9.5
<9/.
<9.6<<».*;<9.«.
< .5
<1
<1
<1
<l
<.r.
< ]
< 1

M.D. = Below Stated Detection Umft

0 0 6 7 5 3
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downwind stations. For the third day of testing, upwind
and downwind concentrations were essentially the same with
regard to each compound. it is, therefore, concluded that
2-methyl-4,6-dinitrophenol and 2,4-dinitrophenol are either
components of the upwind background air or are present in
the XAD-2 adsorbent and filter as random blank contamina-
tion. While significant background levels of 2,4-dinitro-
phenol were identified in some blank res_in. .and filter sam-
ples (Table 8 -5 ) , deduction of the average blank background
contribution from the field sample values would not account
for the total sample mass collected. Also, in the majority
of cases, the resultant adjusted concentration would stillexceed the MEG.

Several potential sources of organic air contaminants,
located in close proximity to the upwind site perimeter,
are noted in Figure 8-1 . These include a meat rendering
plant, and a chemical manufacturing facility, as well as
diesel locomotive traffic associated with the Houston Belt
and Terminal Railroad and tractor trailer activity from the
trucking terminals onsite. Also, during the survey, meat
rendering odors, the smell of diesel exhaust, and a chemi-
cal smell of unknown origin were frequently detected. In
view of these and other potential sources upwind of the
South Cavalcade Site, the measured concentrations of
2 -methyl -4 , 6-dinitrophenol and 2 , 4-dinitrophenol are
believed attributable to existing background levels ofthese compounds.

With the exception of phenol and pentachlorophenol, little
variation is seen between upwind and downwind concentra-
tions for the remaining compounds. Phenol exhibited slight-
ly higher average downwind concentrations for Test 1 and 3;
however, all values were below the MEG.

in

oo
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For Test 1 and 3, slightly higher average concentrations
were recorded for pentachlorophenol at the downwind sta-
tions. While a MEG has not been established for this
compound, a threshold 1 imit value-time weighted average
(TLV-TWA) of 500 ug/M3 has been set by the American
Conference of Governmental industrial Hygienists. This
limit establishes the airborne concentration of a substance
in the workplace to which it is believed all workers may be
repeatedly exposed day after day without adverse effect.
Deduction of the average upwind concentration ( 6 . 7 ug/M3)
from the average downwind concentration ( 1 1 .4 ug/M3)
yields a net concentration of 4,7 ug/M3 for the site.
This value is 100 times lower than the TLV-TWA for
pentachlorophenol.

A comparison of concentration values between co-located
samplers shows fair agreement, especially in light of the
low ambient concentrations present. Examination of the
mode of compound collection shows the majority of com-
ponents identified to be present in the vapor phase
(collection on XAD-2) as opposed to solid particulate
matter (collection on filter). For 2,4-dinitrophenol and
pentachlorophenol; however, collection was more evenly
distributed between the two modes.

8 .5 Conclusions
An air quality investigation has been performed at the
South Cavalcade Site . Upwind and downwind sampling
stations were utilized over a three-day period to assess
the degree of potential organic air contaminants, if any,
ac the site.

Analysis was performed for specific priority pollutant
phenolic and PAH compounds by EPA Methods 604 and 610.
These results have been compared to MEG for ambient air
established by EPA for the preservation of public health.

in
in
h--
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Of 17 phenolic and PAH compounds analyzed which have MEG' s ,
only two exceeded their respective limits. The two com-
pounds, 2,4-dinitrophenol and 2-methyl-4,6-dinitrophenol,
exhibited upwind concentrations equalling or exceeding
downwind MEG's ; thus, indicating a higher upwind background
concentration for the compounds or possible contamination
of the XAD-2 resin and filter.

nants located upwind frolB the site/

V background air

A slight increase in the concentration of pentachlorophenol
was noted at the downwind stations for Tests 1 and 3 The
average net increase ( 4 . 7 ug/M3, , however, for the survey
was 100 tlmes less than the TLV-TWA for pentachlorophenol.
Pentachlorophenol was also detected in the batch blank and
field blank.

A review of air contaminant data supplied by the USEPA
Regxon VI (Appendix G, Volume 2) for the Houston area has
been made for comparison with the South Cavalcade Air
QuaUty Investigation. The Gulf coast Community Exposure
Study and the Toxic Air Monitoring System Program have
compiled data largely for volatile organic compounds (voc)
and four PAHs at two locations near the North Cavalcade
superfund Site during the period of 1985 through 1986 . As
the_ compounds of interest at the south Cavalcade site are
semi-volatile in nature, the concentration of voc was not
determined.

Trace quantities as high as o.i ug/M* of the PAH com-
pounds chrysene, pyrene, ben2o-a-pyrene, and benzo(ghi)

tn

oo
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perylene were detected during the Gulf coast Community
Exposure Study- No detectable amount of these compounds
were found during the South Cavalcade Remedial Investiga-
tion.

The vast majority of compounds in the ambient air of the
-South Cavalcade Site have been shown to be below the method
detection limit as well as the established MEG for ambient
air. The results of this survey indicate that the site in
its present state should pose no health threat with regard
to air transport of the potential contaminants from the
site.

8 ._6 References

1. Camp Dresser & McKee, Inc. , Work Plan for . .South
Cavalcade Street .Remedial Investigation/Feasibility
Study, Document No. 143-WP1-WP-ATEW-3, April 4, 1985.

2. Koppers Company, Inc.; Field. Sampling and Analytical
Plan, Remedial Investigation and Feasibility Study,
Koppers South Cavalcade Site, October 1985.

3. Cle land, J . G. and Kingsbury, G . J , , Multimedia
Environmental Goa.l_s _for Environmental Assessment.
Volume 1, EPA-600/7-77-136, 1977.

4. Threshold, Limit. Values and BjLoloqica.l .Exposure
Indices for 1 9 S 6 _ - 1 9 8 7 , American Conference of
Governmental industrial Hygienists, Cincinnati, Ohio,
1986.

in
r-
^)
oo

006757



9.0 - PRELIMINARY PUBLIC HEALTH AND
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9-1

9.0 PRELIMINARY PUBLIC HEALTH
AND ENVIRONMENTAL ASSESSMENT

9.1 General
This Preliminary Public Health and Environmental Assessment
(Preliminary PHEA) discusses areas of interest and identi-
fies potential contaminants of concern at the South Caval-
cade site. This information, together with characteristics
of the site, is synthesized with the expected land-use
patterns for the site to identify potential exposure
pathways and potential receptors,

0*
inTha Preliminary PHEA was done in accordance with the ^

Super fund Public Health Evaluation Manual (SPHEM) and the *&
U . S . EPA Endangerment Assessment Handbook. This ^

oPreliminary PHEA will form the foundation for a Final
Public Health and Environmental Assessment (Final PHEA),
which will be included in the Feasibility Study for the
South Cavalcade Site. Both the Preliminary PHEA and Final
PHEA will address the potential for constituents identified
at the south cavalcade Site to affect public health or the
environment, either now or in the future, if no remedial
action is taken. The Final PHEA will also provide informa-
tion £or developing clean up criteria for the South
Cavalcade Site should the "no action" alternative proveunacceptable*

The components of this Preliminary PHEA include:

o identification of areas of interest,

o identification of potential contaminants ofconcern,

ft •M««*-'f *M~**-* — ~" -
and
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9-2

o identification of potential receptors.

This Preliminary PHEA is divided into six subsections.
Subsection 9 . 2 reviews past site investigation work and
uses this information to identify areas of interest. Sub-
section 9.3 identifies potential contaminants of concern
(PCOC) , which are compounds found at the site that have the
potential to affect human health and the environment.
Section 9 . 4 addresses potential human exposure pathways and
receptors and Section 9.5 addresses potential environmental
exposure pathways and receptors. Both sections include a
preliminary screening of potential exposure pathways to
present and potential future site use scenarios. Subsec-
tion 9,6 summarizes the results of the Preliminary PHEA.
Toxicological profiles for the potential contaminants of
concern are presented in Appendix S, Volume 3,

Areas of_ Interest
Data from the investigations that have been conducted at
the site have bean reviewed. Environmental media that were
investigated included surface water and sediments; surfi-
cial soils; subsurface soils; shallow and deep groundwater;
and air. Analytical data used for assessment of the PCOCs
were limited to valid (V) test results,

For the purposes of the Preliminary PHEA/ the site surfi-
cial and subsurface soils have been partitioned into three
areas, the northern, central and southern areas, as shown
on Figure 9-1. As discussed in section 2 . 4 , the northern
area is occupied by Transcon Lines, a transportation com-
pany. This section is fenced and a major part of the area
is covered with buildings, reinforced concrete t or
a s p h a l t .

O

oo

006760



.« * ,, >~*-$h4 4f -
' 1 * * x ^ J —- - 1

AREAS OF gire
SOUTH GAVAI.CAOE SITE
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The central area is currently unoccupied and, is a vege-
tated area. The southern area is similar to the northern
area and is currently occupied by two transportation con-
cerns (Pa l l e t i z ed Trucking and Meridian Transport
Company) . This area is also fenced and much of the area is
covered with buildings, reinforced concrete, or asphalt.

9 . _ 2 . 1 Surface .Water and_ Se,diments. Sections 5 . 2 . 1 and
5 . 2 . 2 discuss regional and site drainage features for the
South Cavalcade Site. The site is located within the
Hunting Bayou District in the San Jacinto River Basin.
Regional drainage is provided by the east-southeast flowing
Hunting Bayou. Several streams are located in the imme-
diate area, although none pass directly through the site.

As stated in Section 5 . 2 . 2 , surface runoff is managed by a
system of drainage ditches and storm sewers. Water is
collected in catch basins and diverted into the City of
Houston's storm sewer system. Surface water and sediment
samples were collected at various points within this system
(Figure 5 -3 ) . Concentrations of PCOCs in surface water and
sadiment samples collected as part of the RI are presented
in Tables 9-1 , 9-2, and 9-3 . PAHs and light aromatics
(benzene, ethylbenzene, toluene, total xylenes) were not
detected in any surface water samples. Five of the 12
sediment samples had detectable levels of PAH compounds.
As with the organics, concentrations of metals in surface
waters were two to three orders of magnitude below concen-
trations found in the sediments.

CM

Oo
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TABLE 9-1
SURFACE WKEER DATA-OVERALL SUMMARY OF OCCURRENCES

TOTAL NUMBER
OF POSITIVE
OCCURRENCESCOMPOUND

PAHs
NAPHTHALENE 0
ACENAFHIHYLENE 0
ACENAPHIHENE 0
ELUORENE 0
PHENJOTHRENE 0
ANTHRACENE 0
FLUORAWIHENE 0
PYRENE 0
BENZO (A) ANTHRACENE 0
CHRYSENE 0
BENZO (B)HJJORANIHENE 0
BENZO (K) FIUQFJOTHENE 0
BENZO(A)PYRENE 0
INnENO(l,2,3-<r>)PYRENE 0
DIHENZO (AH) ANTHRACENE 0
BENZO(Qil)PERilENE 0
LIGHT APOMATICS
BENZENE 0
TOLUENE 0
EIHYIBENZENE 0
TOTAL XYLENES 0

TOTAL NUMBER
OF J

_ VALUES

0
0
0
0
1
011
0
0
0
0
0
0
0
0

NUMBER OF
VALID SAMPLES

ANALYZED

10
10
10
10
10
10
10
10
10
10

9
9

10
10
10
10

MAXIMUM MINIMUM
CONCENTRATION CONCENTRATION

fug/11 fug/1)

.20 U
20 U
20 U
20 U
20 J
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U

5 J
5 J
5 U
5 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

5 U
5 U
5 U
5 U

vDo
o

POSITIVE DETECTIONS INCLUDE ALL CONCENTRATIONS DETECTED ABOVE THE METHOD DETECTION LIMIT.
J VALUES ARE THOSE CONCENTRATIONS DETECTED, BUT BEDDW THE METHOD DETECTION IOKET.
U VAIIJES ARE UNDETECTED.
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TABLE 9-2
SEDIMENT DATA-OVERALL SUMMARY OF OCCURRENCES

iii
NAEHIHAIENE
ACENAFHIHYLEKE
ACENAEHIHENE
FLQORENE

— — — = >

0
0
0
0

MAXIMUM MINIMUM.»ui.uiwl'4CONCENTRATION CONCENTRATION
/, ,—- /1_-- l

ANTHRACENE
H0ORANTHENEPVRENE
BENZO (A) ANTHRACENECHRYSENE
BENZO (B) FLCJORANTHENE

DmQ»(l,2,3-CD)P5«EME

1
0
0

lI
BENZENE
TOLUENE
ETHYLBENZENE
TOTAL XYLENES

I
I
I
I

U VATÎ S ARE

0
1
0

6
5
3
5

0
0
0
0

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

7
7
7
7

25,000 U
25,000 U
.25,000 U
25,000 U
25,000 U
25,000 U
25,000 U
2,700

25,000 U
25,000 U

5,000
25,000 U
25,000 U
25,000 U
25,000 U
25,000 U

_,., .,\v^*-y;

460 U
460 U
460 U
460 U
460 U
460 U
460 J
460 J
460 U
460 U
460 J
460 U
460 U
460 U
460 U
460 U

^f
vD
r-
vO
Oo

12 U
12 U
12 U
12 U

7 U
7 U
7 U
7 U

.WU/XUMS DETECTED ABOVE THE METHOD DEJECTION LIMIT.
TED, BUT BELOW THE MEIHOD DETECTION LTMTT.
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II
• SURFACE WATER

INORGANICS
IARSENIC

CAEMTCM
CHROMIUM

I COPPER
LEAD
MERCURY

• NICKEL
• SILVER
" THAIiHUM

ZINC
• CYANIDE

9-7
TABLE 9-3

INORGANIC CONSTITUENTS IN SURFACE WATER AND SEDIMENT-OVERALL
SUMMARY OF OCCURRENCES

TOTAL NUMBER
OF POSITIVE

.SEDIMENT

ARSENIC
[ CADMIUM

CHROMIUM
COPPER
LEAD
MERCURY
NICKEL
SILVER

'THAIUUM
ZINC
CYANIDEII

9
0
0
2
8
0
2
1
0

10
0

TOTAL NUMBER
OF POSITIVE

TOTAL NUMBER
OF J

__VALUES

0
0
0
0
0
0
0
0
0
0
0

NUMBER OF
VALID SAMPLES
_ .ANALYZED

10
10
10
10
10
10
10
10
10
10
10

TOTAL NUMBER
OF J

10
2

10
10
12

2
4
0
1

12
0

0
0
0
0
0
0
0
0
0
0
0

NUMBER OF
VALID SAMPI£S
... ANALYZED

12
12
12
12
12
12
12
12
12
12
12

MAXIMUM MINIMUM
CONCENTRATION CONCENTRATION(ucr/1) (ucr/1)

56
5 U
9 U

17
31

0.2 U
36
11
10 U

140
100 U

MAXIMUM MINIMUM
CONCENTRATION CONCENTRATION. fang/kg)-

34
3

72
76

340
1 .23

19
5 U
9

1200
5 U

16 U4 n
9 U

10 U
5 U

0.2 U
20 U

9 U
10 U
31
10 U

LA
vD
r-
vQ
O
O

6 .8
2 U
4 U

0.05 U
10

0.05 U
10 U

4 U
5 U

58
1 U

POSITIVE DETECTIONS INOJUDE ALL CONCENTRATIONS DETECTED ABOVE THE METHOD DETECTION UMTT,
J VALUES ARE THOSE CONCENTRATIONS DETECTED, BUT BEIOW THE METHOD DETECTION UMET.U VAHJES ARE UNDETECTED.

1
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9 . 2 . 2 Surface . . Soi ls . Site investigation work indicates
that the only areas with exposed soils potentially con-
taining PCOCs are located in the northern and southern
areas of the site. Both areas are covered with grass and
fenced so that access is restricted. These areas are shown
in Figure 9-2 and are based on the surficial soils quality
map presented in Figure 6-1. Figure P-2—includes approxi-
mate areal distributions of surface soil staining based on
visual observations during a site reconnaissance. The sur-
face soil staining areas presented on Figure 9-2 do not
reflect or depict an interpretation that the areas and
their corresponding soil volumes are considered for possi-
ble remedial action/ either expressed or implied.

2 ,. 3 . .subs u rface, Soi 1 s. Four vertical soil units were
sampled in this investigation/ Units 1 to 4 (Section
4 . 1 . 4 ) . Unih 1 extends roughly from the surface to an
average of 2;. feet below the surface, Unit 2 extends from
about 21 feet to an average of 50 feet below the surface,
and Unit 3 extends from about 50 feet to an average of 125
feet below the surface. Unit 4 extends from about 125 feet
to an average of 200 feet. Tables 9-4 and 9-5 summarize
concentrations of total PAH, light aromatics, and metals in
each of these units. Areas of interest for subsurface
soils are located in the northern and southern portions of
the site and are currently paved over for the most part.

9_._g'4 Groundwater. Three hydrogeologic water-bearing zones
are identified in Section 4 . 3 . The shallow water-bearing
zone, starts approximately 10 feet below the surface and
extends to an average of 21 feet* The intermediate
water-bearing zone, ranges from about 115 feet to an

r-
vO
Oo
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9- 10

SOURCE:

COMPOUND
TOTAL NUMBER
OF POSITIVE
OCqjRRENCES

IIII

PAHS
NAHHHAIENE
ACENAHJIHENE
FOJQRENE
fKENANIHRENE
ANTHRACENE
FUUQRAMIHENE
PVRENE
BENZO(A) ANTHRACENE
CHRYSENE
BENZO (B) FUJOKANIHENE
BENZO(K) KCUORANTHENE
BENZO(A)PYRENE
BTOENO(1,2,3-CD)PYRENE
DIBENZO(AH) ANTHRACENE

5
0
3
4

TOTAL NUMBER
OF J

VALUES

11
2
1

IDIBENZO (AH j ANIHRACBENZO (OH) PERYI£NE

* SOURCE: .IJKIT 2i
0
0
0
0 0

NUMBER OF
VALID SAMPLES

ANALYZED,.. .

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

rrCONCENTRATION OONCENTPATION

1 ,900,000
25,000 U

570,000
440,000
980,000
240,000
420,000
280,000

93,000
76,000
61,000
25,000 U
25,000 U
25,000 U
25,000 U
25,000 U

.. _iuu/Kqf

330 U
380 U
380 U
380 U
380 U
380 U
380 U
380 J
380 U
380 J
380 U
380 J
380 J
380 U
380 U
380 U

CO
vO
r-
vOoo

I
PAHss
NAFHIHALENE
ACENAPmHYI£NEACENAPHIHENE•FLUORENE•FHENANTHRENE
AmHRACENE

IHUORANIHENE
PVRENE
BENZO (A) ANTHRACENE
CHRYSENE

I———— - — — i*v * J-J-JWiV-U
BENZO(A)PVRENE
'XNDENO(1,2,3-CD)PYRENE'nTttTTMTJcwxTtv si*™,— - —-~KA
BENZO(GHI}PERYI£NE

?AL NUMBER
POSITIVE
" •iQ*''"i'ff*^"if i

8
0
7

13
4
32«2ft
20
0
Q
0
0
0

5E &T.T. /-nwi"

TOTAL NUMBER
OF J

. . VAHJFS

7
1
7
5
3
4
6
6
8
8
5
0
3
3
0
0

TrfcFrDVnvixK- »-.T™

NUMBER OF
VALID SAMPIfS

.ANALYZED

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

MAXIMUM MINIMUM
CONCENTRATION CONCENTRATION

tor/1) . fag/1), _

110,000
23,000 U
27,000
25,000

310,000
49,000

140,000
99,000

1 ,000
1,100

600
23,000 U
23,000 U
23,000 U
23,000 U

Irr-io-mtTTtr, "*" 23' °00 U

340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
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1 TABLE 9-4 (continued)
ORGANIC CONSTITUENTS IN SOIL DATA-OVERALL SUMMARY OF OCCURRENCES

I SOURCE: UNIT 3
* TOTAL NUMBER

OF POSITIVE
( COMPOUND OCCURRENCES

PAHS - • • - -

I NAEHTKALENE 1
ACEiIAHIIHYIENE 0
ACENAtf&HENE 1
FLUOKSNE 2

I HiENANIHRENE 3
» ANTHRACENE 1

FHJORANTHENE 2

I PYRENE 2
EENZO( A) ANTHRACENE 1
CHRYSENE 1

I
BENZO (B) FIIJORANTHENE 1
BENZO (K) FUJQRANTHENE 1
BENZO(A)FYRE2*E 0

m INDENO(1,2,3-CD)FY2ENE 0
I DIBENZO (AH) ANTHRACENE 0
* BENZO (CHI) PERYLENE 0

1 SOURCE: UNIT 4
TOIAL NUMBER

— OF POSITIVE
1 COMPOUND OCCURRENCES•

PAHS
I NAHiTHAIZNE 0

ACENAHTIHYIfKE 0
ACENAEKEHENE 0

1 FIUOPENE 0
EttENANTHRENE 0
ANTHRACENE 0
FHJORANTHFNE 0

I PYRENE 0
• BENZC( A) ANTHRACENE 0

d^YSENE 0

I BENZO (B) FIIJORANTHENE 0
BENZO (K) FLUQRANIHENE 0
BENZO (A) PYRENE 0

_ INDENO(ll2/3-<3))PYRENE 0
I DIBENZO (AH) ANTHRACENE 0
• BENZO (GHI)EERYLENE 0

1 POSITIVE DETECTIONS INCLUDE ALL Q
J VAI0ES ARE THOSE CONCENTRATIONS

1 U VAHJES ARE UNDBTECTED.iI

TOTAL NUMBER
OF J

VAUUES
. . . ....

-5
1
3
3
7
3
5
5
2
2
0
011
01

TOTAL NUMBER
OF J

VAIIJES

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

3NCENTRATIONS I
DfcT.tiUr.tiQ, BUT

NUMBER OF
VAIID SAMPLES

ANALYZED

-26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26

NUMBER OF
VALID SAMPIES

ANALYZED

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

MAXIMUM
CONCENTRATION

fua/ka)
- - - ' - - : - - - -

270,000
11/500

150,000
140,000
360,000

84,000
170,000
140,000

40,000
31,000
17,000
14,000
11,500
11,500
11,500
11,500

MAXIMUM
CONCENTRATIONfua/ka) .

410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U

MINIMUM
CONCENTRATION(ua/ka)

390 U
J 390 U

390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U

J 390 U
J 390 U
U 390 U
J 390 U

MINIMUM
CONCEFTRATION

Ow/kcrt

370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U

w •
vOr-
vO
Oo

DETECTED ABOVE THE METHOD DETECTION LIMIT.
BELOW THE METHOD DETECTION LIMIT.
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SOURCE: TT^^r-^ i

INORGANICS
ASSENIC
CYANIDE
CHKCKEUM
COPPER
IEAD
ZINC

TOTAL NUMBER
OF POSITIVEOCCURRENCES

1
0

10
4

12
12

TOTAL NUMEER
OF J NUMBER OF

VALID SAMPLES MAXIMUM MINIMUM
CONCENTRATION CONCENTRATION(mcr/kg)

0
0
0
0
0
0

21
21
22
22
22
22

8.S
5 U

10,4
S

30.4
3480

5 U

r UNIT

IIIIIIIII

( ARSENIC
CYANIDE
CHRCKICM

I
COPPER
I£AD
ZINC

NUMBER
OF POSITIVE
OCCURRENCES

10
0

15
10
21
16

TOTAL NUMBER
OF J NUI-ffiER OF

VALID SAMPLES MAXIMUM MINIMUM
OONCENIKATION CONCSiTRAXIOM. Yma/kg) _ _

0
0
0
0
0
0

28
28
26
28
28
28

16
6 U

28
14
34
64

4.7 U
1 U
4 U

3.9 U
2.8 U

4 U
POSITIVE
J VAIDES
U VAUOES

DETECTIONS INCOME ALt CONCENTRATIONS DETECTED ABOVE 1HE MEIHOD DETECTION LTMIT.
ARE THOSE CONCENTRATIONS DETECTED, BUT BEtCW OHE MEIHOD DETECTION LIMIT.ARE UNDETECTED.

Or-r-
\D
°
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-SOURCE: UNIT•
•

§ INORGANICS
ARSENIC

-CYANIDE•amuuM•COPPER
IZAD• ZINC
_
•SOURCE: UNITi
1 INORGANICS

ARSENIC
CVANIDE
CHROMIUM•COPPER

•lEAD
ZINCi

INORGANIC
TABIE 9-5

CONSmUENTS

9- 13

(continued)
IN SOIL - OVERALL SUMMARY

4

OF OCCURRENCES t

3
TOTAL NUMBEROF posrmE
QOCURFZNCES

16
0

22
9

27
27

4
TOTAL NUMBER
OF K5SITIVE
OCCURRENCES

0
0
3
1
2
4

TOTAL NUMBER
OF J

VAUJES

0
0
0
0
0
0

TOTAL NUMBER
OF J

VALUES

0
0
0
0
0
0

POSmVE DETECTIONS INCHJDE Ali CONCefTRATIONS

IJ VAIL1ES ARE
U VAHJES ARE

iiiiii
HMM^HMVM^B^^H

"THOSE CONCENIFATIONS
UNDETECTED.

vn_ir™~~rr^:

•̂••Bm^^^^^MMHMa'AaHî H

NUMBER OF MAXIMUM MINIMUM
VALID SAMPI£S CONCENTRATION CONCENTRATION

ANALYZED fmcr/ka) (Kia/kcrt

26 28 1 U
26 6.6 U 1 U
24 37 4 U
27 18 .4 3.5 U
27 20 2.5 U
27 210 4 U

NUMBER OF MAXIMUM MttttMUM
VAUD SAMPLES CONCENTRATION CONCENTRATION

ANALYZED (W/kv) (m/ka>

2 5 U 1 U
5 6 . 1 U 2U
5 9 . 10 9.5
5 9 .71 5 U
2 19 .2 5.2 U
5 14.4 14 U

DETECTED ABOVE THE METHOD DETECTION LD-OT.

-^S

. -^

"
-*

-
r-
vOoo

7.

DETECTED, EOT BEI£W THE METHOD DETECTION LIMIT.

rrrrrr.; .rrrrrz .̂™—"—

^mmn^tmtmmim

_,._.. — _. —— „. — , — .. —— — ._ — .._.„-„._._ . — .^.. — ...... —— . ———— . — ._ — ,

::

n

-
":t

^ .̂.ZUSa

=i
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average of 127 feet. The deep water-bearing zone, extends
from about 174 feet to an average of 200 feet. Concen-
trations of total PAH, light aromatics, and metals in
groundwater are listed in Tables 9-6 and 9-7.

9 . 2 ^ 5 Ambient Air. The air quality investigation indicated
that ambient concentrations of priority pollutant phenolics
and PAHs were below the method detection limits as well as
Multimedia Environmental Goals (Section 8 * 0 ) .

9.3 Potential Contaminants of Concern
The sito investigation focused primarily on constituents
potentially present at the site, given the previous use of
the property as a wood preserving facility and coal-tar
distillation pla \t. Creosote end treating salts were the
principal preset^- atives reportedly used for wood preserva-
tion, creosote t,nd coal tar distillation by products were
produced at the coal tar plant. Pentachlorophenol is not
known to have been used at the plant.

Potential contaminants of concern are compounds found at a
particular site, which because of their prevalence, persis-
tence and potential toxicity, have the potential to affect
human health or the environment. After reviewing existing
data and considering the past use of the site, the follow-
ing compounds have been selected as the potential contami-
nants of concern ("PCOC") at the South cavalcade Site:

o polynuclear aromatic hydrocarbons (PAH)
(total PAH and potentially carcinogenic PAH)

metals - arsenic, chromium, copper, zinc, lead,
mercury
light aromatics - benzene, ethylbenzene, tolu-
ene, total xylenes

CMr*-
h-
NO
Oo
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I ZONE: SHATTHM

—— -*> m^

TABLE 9-6CMUNn-aiEH DATA - OVERALL

TOTAL NUMBER 1QIAL NUMBER
OF POSITIVE OF J \

• OqroUND OCCURRENCE VALUES
-PAHS
NAHflHAtZNE^H Jir'FWsttmjVT ir^™?*^H •4^£^trL*ZT^ fT jt •*— *^f4*J-t

• ACENAFHIHENE
HJUQRENE

• ANTHRACENE
PYRQffi

_ BENZO( A) ANTHRACENE
1 CHRYSENE
• BENZO(B)FLUGRAJfIHENE

BEKZO(K) FIDORAhTHENE
|

BENZO(A)PYRQJE
XNDEN9(lf 2, 3-0)) PYRQIE
DIBENZO (AH) AKIHRACQIE

I FHE t̂A^mIRE f̂E

I UGHT AROf-IATrcs
BENZENE
20UJENE

. EIHYIBENZENE
1 TOTAL XYIENES

U VALUES ARE UNDETECHD.iiiii

4
0
At
4
33w1
3
1
0
0
0
0
5

7
10

7
8

tfTRAllONS DET

. 4
A*f

1
3
2b
pf*2b2b
2b
0
2
1
0
12b

6
3
4
5

ETTERATION l̂ fieri ig
rECIED, EOT BEIj

SLKMAia OF OCCURRENCES

NtMER^OF MAXIMUM
ALJID SAMPLES Q ÎCEt7FRAH f̂ Ct.ANALYZED /,w/ix

_24
O/1

<f4
^ A24
24
24
*\ A24t j24
1 J24
t J24
*i j24
24•\ j24
24
24

34
"^ j34
34
34

2W THE MElHi

7710
50 U

490
230
33
52
94
42
42
50 U
46
50 U
50 U
50 U
50 U

370

930
1000

480
1100

3D DEFECTION LUEIT.

MINIMUM
5NCQriRA!Frc

/Uff/H

1 J
6 J
8 J

10 Ua j
10 U
10 U

3 J
3 J

10 U
10 U

6 J
10 U
10 U
10 U1 J

2 J
3 J
2 J
3 J

IfflflT.

)N

r-
^0oo

-

~~

—H
-" **~™l
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TABLE 9-6 (continued)

GROCNDWKTER DATA - OVERALL SUMMARY OF OCCURRENCES

•ZQ; INE: DEEP

.COMPOUND

NAHUHALENE
KCENAEKIHTCENE

CENAEHIHENE
HJJORENE

K3SNE

BENZO (A) ANTHRACENE•CHRYSENE
•fiENZO(B) FLUOPANIHENE

BENZO (K) FEUORANTHENE
20(A)PYRENE

Xl/2,3-CD)PYRENE
DIBENZO (AH) ANTHRACENE

-BENZO (GHI) PERYIENE

TOTAL NUMBER
OF POSITIVE
OCCURRENCES

o
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

UQfT AROMATICS
2ENE

TOLUENE--ETHYLBENZENE•TOTAL XYLENES

TOTAL NUMBER
OF J

VALUES

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1
0
0
0

NUMBER OF
VALID SAMPLES

ANALYZED

3
. .. 3

3
3
3
3
3
3
3
3
3
3
3
3
3
3

1
1
1
1

MAXIMUM
CONCENTRATION

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

5 J
5 U
5 U
5 U

MINIMUM
CONCENTRATION

(ug/11

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

5 J
5 U
5 U
5 U

r--

O
O

DETECTIONS INCLUDE ALL CONCENTRATIONS DETECTED ABOVE THE METHOD DETECTION LIMIT-
ALUES ARE THOSE CONCENTRATIONS DETECTED, EOT BELOW THE METHOD DETECTION LIMIT.

U VALUES ARE UNDETECTED.IIIiliI
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11 ZONE:

B COMPOUND

i
I
I
I
I
I
I

TOTAL NUMBER
OF POSITIVE

PTORGANIgg
SILVER
ARSENIC
BERYLLTUM
CAEKTUM
CYANIDE
CHROMIUM
COPPER
MERCURY
NICKEL
IEAD
ANTHMONY
SELENIUM
THALLIUM
2INC

ZONE;

I
I
I
I
i

SILVER
ARSENIC
BERYLLIUM
CAtMIUM
CYANIDE
CHRCHTUM
COPPER
MERCURY
NICKEL
IEAD
ANTIMONY
SELENIUM
THALLIUM
ZINC

0
32

8
2
0

34
20

0
28
38
1
0
0

42

NUMBER
OF POSITIVE

•ivrAL NUMBER
OF J

—— VAnJES__

0
0
0
0
0
0
0
0
0
0
0
0
0
0

NUMBER OF
'̂AUD SAMPLES

ANATY7Trn— ***•*" *_;tjS£iL)

21
47
31
21
22
48
31
25bvJ

48
40
15
19
9fl£.0
48

MAXIMUM
CONCENTRATION— toox__

50 U
522
14

5000 U
450

1340
0.2 U
395
257

67
25 U
50 U

1180

MINIMUM
CONCENTRATION
•—— &9Z2JL_

5 U
5 U
2 U
4 U

10 U
9 U

10 U
0.2 U

24 U
4 U

44 U
4 U
5 U

17 U

LA
r-
r-
vOoo

0
0
0
0
0
0
0
0
1
0
0
0
0
0

TOTAL NUMBER
OF J

VALUES

0
0
0
0
0
0
0
0
0
0
0
0
0
0

NUMBER OF
VALID SAMPLES

3
3
3
3
2
3
3
2
3
3
2
3
1
3

MAXIMUM MINIMUM
CONCENTRATION OONCENTRATION

Yuq/1) ' -

8 U
10 U

3 U
5 U

10 U
9 U

15 U
0.2 U

42
5 U

50 U
5 U

10 U
17 U

- . IUU/J . I

8 U
10 U
2 U
3 U

10 U
7 U
9 U

0.2 U
25 U

5 U
48 U
5 U

10 U9 a
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2 .

The occurrence of the PCOC at the South Cavalcade Site canbe summarized as follows:

1. PAH compounds were present in detectable levels
in all environmental media sampled, except air,
and were present in higher concentrations in
soils and sediments than surface water or
groundwater.

Light aromatics were detected in groundwater.
Surface water and sediments did not contain
detectable levels of light aromatics. Soils
were not analyzed for light aromatics.

Metals were detected at levels an order of mag-
nitude higher in surface sediments and soils
than in surface water or groundwater.

9.4 Potential Human Exposure Pathways. and_.Recegtors
Potential exposure pathways (PEP) are routes whereby PCOC
can migrate from a potential source to a potential recep-
tor. Exposure to a FCOC is dependent upon the existence of
a pathway which starts with a potential source and ends
with intake by a potential receptor. These PEP require
four basic elements: 1) a source; 2) the release of a PCOC
from the source and subsequent migration through an environ-
mental medium; 3) contact between a potential receptor and
a contaminated medium; and 4) an uptake mechanism asso-
ciated with the potential receptor.

3 .
oo
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In identifying and evaluating PEP, potential current as
well as potential future uses of the site must be consid-
ered. Hypothetical future uses examined include potential
exposures to utility workers during construction activi-
ties; potential exposures to construction workers related
to hypothetical future development of the site; and poten-
tial exposures to hypothetical future occupants of the
site, if developed.

For the areas of interest identified previously - surficial
and subsurface soils, surface water and sediment, and
groundwater - potential human exposure pathways are pre-
sented in Table 9-8 . A brief description and preliminary
evaluation of each PEP is presented as follows.

9- 1 .4 . 1 Surface Water and Sediment. The on-site drainage
ditches are not utilized for any industrial activity that
would reqiire a worker to enter a ditch. Thus, dermal
contact by a worker with the surface water and sediments in
the drainage ditches is extremely unlikely and, consequent-
ly, this PEP will not be retained for quantitative evalua-
tion in the Final PHEA.

r-
vOoo

While workers are unlikely to ever enter t;\e drainage
ditches, non-workers could potentially contact these
ditches on occasion while in the central section of the
site, which is currently vegetated and unoccupied by any
commercial venture, or along the boundaries of the northern
and southern sections of the site. These individuals could
potentially be exposed to PCOC present in surface water and
sediment. As indicated in Table 9-8, PEP for surface water
and sediment include:

006777



TABUS 9-8
INITIAL POTENTIAL HUMAN EXPOSURE PATHWAYS

Media
Potential

Current or Exposure Potential
Future Pathway Receptor Ga l̂ete/Incomplete

Current dermal contact on-site workers
and Future

inadvertant
ingestion,
dermal contact

non-workers

Hot complete. Work | I
activities do not require
workers to enter ditches.
Potentially complete.

SURFACE AND
SUKPTCIAL SOUS

Current

Future

inadvertant
ingestion,
dermal contact
inaoVertant
ingestion,dermal contact

on-site workers

trespassers

Not complete. Surficial soilcontamination away from
current work areas -
Not complete. Fences prevent
contact with contaminated soils
by unauthorized personnel.

inadvertant
ingestion,
dermal contact,
inhalation of dust
inadvertant construction
ingestion, workers
dermal contact,
inhalation of dust
inadvertant hypothetical
ingestion, residential
dermal contact occupants
inaoVertant hypothetical
ingestion, commercialdermal contact occupants

utility workers Potentially complete.

Potentially complete.

Potentially complete.

Potentially complete.

006 7 8
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Media

TABLE 9-8 (cent.)

Potential
Current or Exposure Potential

Future Pathway Receptor Conplete/Inconplete

GKOUNDWATER
Current None
Future ingestion

ingestion

:mgestion

off-site
residential and
commercial occupants

Potentially complete.

AIR None

hypothetical
residential
occupants
hypotheticalcommercial
occupants
None

Patentially complete.

Potentially complete.

0 0 6 7 7 9
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o inadvertant ingestion of surface water and sedi-
ments

o absorption via dermal contact with surface
water and sediments

For intake to occur via inadvertant ingestion or dermal
contact, direct contact with surface water or se_diment must
occur. Since no light aromatics or PAH were detected in
surface water samples, potential intakes of these PCOC via
direct contact with water is not possible.

Arsenic, copper, and zinc were detected in surface water;
therefore, potential intake of these elements by direct
contact could potentially occur. However, because the
drainage ditches are extremely shallow and stagnant,
inadvertant ingestion of surface water is not plausible.
With respect to sediments, direct contact is unlikely in
ditches overgrown with vegetation; however exposure to
sediments containing PAH and metals in ditches containing
sparse vegetation is possible. Thus, PEP associated with
current and future non-workers encountering, the drainage
ditches will be retained for quantitative evaluation in the
Final PHEA. It should be noted that hypothetical future
development of the site is not addressed for surface water
and sediment PEPs. Development of the site would either
eliminate potential contact by restricting access or
eliminate the drainage ditches altogether by use of storm
sewers and catch basins.

9.-4_^g Surface and. Surficial . Soils. As stated previously,
there are only two detected areas of the site with exposed
surficial soils containing PCOC. Both areas are located on
commercial facilities, one in the northern area and one in
the southern area. Direct contact intake exposures

O
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could potentially occur to either non-workers, workers at
the commercial facilities, utility workers, or potential
future construction if the site is developed in the future.
PEPs for soils include:

o
o
o

inadvertant ingestion of soil
absorption via dermal contact with soil
inhalation of fugitive dust emissions from soil
_as a_ result of potential construction activi-
ties.

The potential ingestion of PCOC from soils may occur
indirectly by oral contact with hands or arms to which soil
particles have adhered. Potential dermal intakes could
result following dermal contact with PCOC adsorbed to
soils. Fugitive dust emissions at the site may result from
activities associated with repair of existing utility lines
or installation of new lines, or from potential future
construction activities should the site be developed.

With regard to potential direct contact exposures to non-
workers, both detected areas with expo.^d surface soil are
currently on commercial property surrounded by fences. In
addition, these properties operate under security systems.
Consequently, the likelihood of an unauthorized individual
gaining access to the site and being exposed to the surface
soils is very remote. Therefore, potential direct contact
PEP for non-workers will not be retained for quantitive
evaluation in the Final PHEA.

With regard to potential direct contact PEP for on-site
workers, the areas with exposed surface soil are generally
small patches, in localized areas within both the northern
and southern sections. These areas are located away from

CO
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the areas of most worker activity. Thus, it is likely the
workers seldom, if ever, come into direct contact with
these soils. Therefore, potential direct contact PEP fcr
on-site workers will not be retained for quantitativeevaluation in the Final PHEA.

While exposed surface soil areas are small in size and away
from the normal flow of worker activity, the results of the
site investigation indicate that portions of soil in the
northern and southern sections of the site which are cur-
rently under buildings, reinforced concrete, or asphalt,
contain detectable levels of PCOC. If utility workers
engage in activity that requires excavation of surficicl
soils, then direct contact intake exposure could poten-
tially occur to these workers. In addition, if future site
development occurs, which includes the demolition of build-
ings and removal of asphalt or reinforced concrete, direct
contact intake exposures could potentially occur to con-
struction workers during site development activities.
Finally, direct contact PEP could potentially occur to,
hypothetical future occupants of the site if developed.
While future development will most likely be commercial,
future residential development is a possibility. Conse-
quently, direct contact exposure to utility workers, future
construction workers, and hypothetical residential or com-
mercial occupants of the site will be retained for quantita-
tive evaluation in the Final PHEA.

9 . 4 . 3 Jlr.oui>4jjjj_tgr. The water-bearing units directly
beneath the site are not currently used for domestic cr
commercial purposes:. However, migration of PCOC through
old wells to the deeper aquifer which could potentially be
us©3 as a drinking source by off-site commercial or
residential oscupants will be retained for quantitative
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evaluation in the Final PHEA. While groundwater beneath
the site is not currently used for domestic or commercial
purposes, it is conceivable, although unlikely, given the
ready and economic availability of potable water from the
City of Houston, that wells could be installed in the
water-bearing units in the future. Subsequently, exposure
to PCOC could occur from using this water as a hypothetical
source of consumption. Consequently, PEP for people from
hypothetical future uses of groundwater as a drinking water
source will be retained for quantitative evaluation in the
Final PHEA at the request of EPA.

9 . 5 Potential Environmental yx.p.osure: Pathways and
Receptors

with regard to PEP for environmental populations, two areas
of interest, surface soils and surface water and sediment,
are relevant, since wildlife cannot be directly exposed to
groundwater or subsurface soils. For the two relevant
areas of interest, PEP are presented in Table 9-9 .

9 . 5 . 1 _ on-site . wildlife Populations. The only portions of
the South Cavalcade Site which can support a significant
wildlife population are the central section and the
drainage ditches. As described earlier, the northern and
southern sect ions are currently used for commercial
ventures. Both the northern and southern sections have
substant ia l portions which are paved with reinforced
concrete or asphalt or covered with buildings, thereby
restricting direct contact to wildlife. In addition, these
sections have fences in place which further restrict siteaccess*
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TABLE 9-9
POTENTIAL ENVIRONMENTAL EXPOSURE PATHWAYS

Surface Soils
Potential
wildlife
exposed

exposures to terrestrial and amphibiousfrom ingesting or dermally contactingsurface soils containing PCOCs
Surface Wflter._and Sediment

1III1IIIIII

Potential exposures to terrestrial, amphibious andaquat ic wi ld l i fe from ingest ing or dermallycontacting surface water in drainage ditches
Potential exposures to terrestrial, amphibious andaquatic wi ld l i fe from ingest ing or dermallycontacting sediments in drainage ditches
Potential exposures to terrestrial, amphibious andaquatic wildlife from ingesting organisms containingPGOCS

cor-\ooo

Nona

006784



0-77I

1
I
I

I
I
I
1

An environmental assessment conducted by the U .S . EPA for
the North Cava lcade Site invest igated environmental
receptors in the Harris County area, A tentative list of
these species was presented and is included in this
Preliminary PHEA (Table 9-10) . Four rare or endangered
species, including one plant species, were reported to
potentially inhabit this area: Tnxas bitterweed (plant
species), the buttermilk race.r, the golden-cheeked warbler,
and the blacJc capped vireo. However, correspondence from
the U . S . Fish and Wildlife Service indicates that no
endangered species currently inhabit the site (Appendix G,
Volume 2) . It should be noted that the drainage ditches
only flow when it rains, and therefore, support no aquaticpopulations.

9 . 5 . 2 Surface Soils. As just discussed, the central area
of the site is the only part of the site which currently
supports a wildlife population. Site investigations
indicate no evidence of PCOC in the surface soils in the
central section of the site. Consequently, no exposure to
wildlife from this part of the site can occur, therefore,
PEP for wildlife from surface soils will not be retained
for quantitative evaluation in the Final PHKA.

9. 5... 3 . surfa.ce Water, and Sediments. Wildlife could poten-
tially be exposed to PCOC via either direct contact with
surface water and sediment, or ingestion of organisms
inhabiting sediments containing PCOC. PCOC were detected
in the drainage ditch surface waters, although no organics
v/ero identified. The majority of metals were at levels
below water quality criteria, except for copper, lead, and
zinc. Consequently, direct contact exposures to wildlife
from surface water will be retained for quantitative evalua-tion in the Final PHEA.
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TABLE 9-10

iiiiii

TENTATIVE LIST OF SPECIES IN HARRIS COUNTY POTENTIALLY
INHABITING THE SOUTH CAVALCADE STREET SITE

Vegetation
Little bluestem grassEastern boxcressChinese tallowLoblolly pine
Southern red oakPost OakHawthorn
Texas bitterweed*

Common grackleStarling
Red-winged blackbirdMorning dove_K.Uldeer
Eastern bluebird
Eastern & western meadowlarkSparrows - song

- field
- white throated- white crowned- larkRufous-sided towheeDowny woodpecker

Red bellied woodpeckerFlicker
Golden-cheeked warbler*Black-capped vireo*American kestrel
Hawks - Red tailed

- Red-shouldered- Swainson's- Broadwing

Leopard frog
Eastern tiger salamanderCentral newtGarter snake
Buttermilk racer*
Mammals
Harvest mouseField mouseCotton rat
Norway ratEastern mole
Gray squirrelFox squirrel
Mexican free-tail batsEvening batsHoary batsPossumRacoon
ArmadilloRed fox
Eastern cottontailStriked skunk
* Endangered or rare.
Source; North Cavalcade Remedial investigation Report,ICF Clement Assoc * , 1987 .

CO
r-
MD
Oo

006786



9-29

PCOCs were detected in sediments in the dra inacje ditches.
Direct contact with sediments could occur among burrowing
animals inhabiting the site as well as amphibians or
reptiles. Bioaccumulation may also occur by the ingestion
of other insects or animals that have accumulated PCOC by
ingestion or dermal exposure. These pathways will be
retained for further evaluation in the Final PHEA.

9.6 Summary
This section has:

o identified areas of interest,
o identified potential contaminants of concern,
o identified and screened potential exposure

pathways , and
o identified potential receptors.

The areas of interest included: the surface and subsurface
soils in the northern and southern sections of the site,
the surface water and sediment in the drainage ditches
running through the site and along its boundaries, and
groundwatar beneath the site. For each area of interest,
potential exposure pathways were identified and screened.
Those pathways surviving the screening process will be
subjected to a quantitative exposure assessment and risk
characterisation in the Final PHEA. Table 9-11 presents
the list, of potential human exposure pathways that have
been retained for the Final PHEA. Table 9-12 presents
similar information for th© potential environmental expo-
sure pathways,
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RETAINED POTENTIAL HUMAN EXPOSURE PATHWAYS

Media
Current or
Future

Potential
Exposure
Pathway

Potential
Receptor

SEDIMEMS
Current
andFuture

SURFACE AND
SURFICIAL SOILS

Current

Future

inadvertant non-workers
ingestion

PAHs,
itietals

dermal non-workers PAHs,
contact metals

PAHs,
metals

inadverfcant utility
ingestion, workers
dermal
contact,
inhalation of dust
inadvertant construction PAHs,
ingestion, workers inetals
dermal
contact,
inhalation
of dust
inadvertant hypothetical PAHs,
ingestion, residential metals
dermal occupants
contact
inadvertant hypothetical PAHs,
ingestion, commercial itietals
dermal occupants
contact

0 0 6 7 8
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Potential
Current or ExoosureMadia Future Pathway

potential
Receptor FOQCs

GKOUNDWATER
Current ingestion off-site

residential

Future

potentially complete
and coiranercial
occupants

ingestion hypothetical light aromatics,
residential PAKs,
occupants metals

ingestion hypothetical light aromatics,
commercial
occupants

PAHs
metals

0 0 6 7 8 9

*£>
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TABLE 9-12
RETAINED POTENTIAL ENVIRONMENTAL EXPOSURE PATHWAYS

Surface and subs,urface Soils
None

Surface Water and Sediment
-Potential exposures to terrestrial, amphibious -andaquat ic wi ld l i fe f rom ingest ing or dermallycontacting sediments in drainage ditches
Potential exposures to terrestrial, amphibious andaquatic wildlife from ingesting organisms containingPCOCs

Groundwater
None
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August, 1935
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